NOVEMBER 1947 








it’S RUMORED THAT 
Our face is RED! 


That’s right—it is. In a recent rumor we stated that the 
automobile record in 1909 was held by Barney Oldfield 
driving the Ford 999. It just ain’t so. It was January 4, 
1903, that Henry Ford, driving the 999, covered the mile at 
91.370 m.p.h. The record 1906-09 was held by Fred 
Marriott driving a Stanley Steamer. The speed was 
127.659 m.p.h. 
Correction by: Smith Hempstone Oliver 
Smithsonian Institute, Washington, D. C. 





IT’S RUMORED THAT 
Gasoline engines without carburetors are nothing new. 


That’s right. Even the engine in the old Wright airplane 
that made history at Kitty Hawk had a “drip system”’ of 
fuel injection—and no carburetor. Today, some engineers 
are again favoring straight fuel injection more and more, at 
least for specialized types of engines—so it isn’t entire!y 
a new idea. 








IT’S RUMORED THAT 


The first quick seating oil ring was made by Perfect Circle! 


Right! It’s another Perfect Circle first! The 3208 face, 
developed and perfected by Perfect Circle, has served as a 
model for the whole industry. It is just one Perfect Circle 
development, but it reflects the painstaking research and 
laboratory work that goes on at Perfect Circle all the time. 








IT’S RUMORED THAT 


The A.S.I. Show in Chicago this year will be the biggest and 
best yet! 


It’s bound to be. There are a lot of new developments since 
last year, and the Automotive Service Industry Show is 
where they will show up. 476 exhibitors will use over 
153,000 square feet of space to show their latest and best. 
The dates are December 8 through 13—the place is Navy 
Pier, Chicago. 
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Perfect Circle Corporation, makers of Perfect Circle Custom Made Piston Ring Sets, will pay fifty dollars 


Hagerstown 9, Indiana. All contributions become our property and cannot be returned or acknowledged. 


($50) for each rumor, fact or fiction, accepted for this page. Send your rumor to Rumor Page, Perfect Circle, | 








The Cover 


@ Floor sections of passenger cars 
leaving the forming press toward 
the subassembly line on their way 
to the body assembly line. 


Here the sections are aligned on 
the endless chain conveyor toward 
stations where fittings will be in- 
stalled and the semi-assembled 
floor sections will be painted be- 
fore the seats, upholstery, side and 
top panels are added. 
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For the 
Sake 


of Argument 


By NORMAN G. SHIDLE 


“First I light a match. Then I build 
a bridge.” 


That’s how a gifted minister once 
answered the question: “How do you 
hold the attention of your audience?” 


His simple, profound formula is the 
Alpha and Omega of good business 
writing. Letters, reports, speeches, pro- 
fessional society papers, sales promo- 
tion documents, minutes of committee 
meetings, business paper articles .. . 
all of them get information or inspira- 
tion from the writer to the reader if 
they first light a match; then build a 
bridge —in that order. 


If the reader doesn’t .see a light to 
start with, he may not stay to see the 
bridge built. If his attention is attracted 
by a light that turns out to illuminate 
nothing, he turns aside in boredom or 
disappointment. 


The surest way for the average busi- 
nessman-writer to light a match is to 
state as specifically as possible in his 
first sentence the one main idea he 
hopes to leave with his reader. There 
are many other ways, but none so 
widely applicable or so well within the 
ability of the non-professional scriv- 
ener. 


Once that main idea is clearly, 
specifically stated, the approaches to 
one end of the bridge have already been 
built. The other end is the reader’s 
mind. With the two fixed points estab- 
lished, the bridge can be built with a 
minimum of time and material. . . and 
isn’t so likely to end up a circular stair- 


case. 
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FEDERAL FRUEKS Including the 55,000 Ib 6G. V. w. 








Federal Trucks, with their excellent reputation for 


















long, dependable service in toughest operations, 
are 100% equipped with Gemmer Easy Steering 
—including the 55,000 lb G.V.W. model for heavy 
duty and off highway work. Gemmer Steering 
makes these jumbos easy to handle. 


Gemmer is the simplest, sturdiest, most compact, 
most efficient type of steering gear. Steering is 
always firm, responsive, positive, with absence of 





rubbery feeling or wander. Abundant power for 
parking eases the labor of maneuvering. Extremely 
durable, a Gemmer Steering Gear will last the life 
of the vehicle with reasonable care. 
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SAE Journal Honored 


SAE Journal has just received a first 
prize for best format design in the Annual 
Business Paper Editorial Awards spon- 
sored by “Industrial Marketing.” 


Leading technical and business publica- 


tions of the country make entries in this 
contest. 


The award was officially presented at a 
dinner meeting of the Industrial Adver- 
tisers Association in New York on Oct. 20. 


Fe aan 


Chairman, SAE Publication Committee 
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Pacific Coast Aggregates’ fleet 





of 15 (Petorbelt | Mixer Trucks 
WAUKESHA ENGINES 





@ When you need mixed concrete 
aggregate on the job, you want it. Pacific Coast Aggregates 
gets it. No waiting. Not with fifteen Waukesha-powered 
Peterbilt mixer trucks. You can put that kind of pep and 
power in your trucks. With a Waukesha 140-GK Engine! 
Real rugged dependability. Built-in. With a single unit crank- 
case and cylinder frame. With removable wet type cylinder 
sleeves. With aluminum pistons. With a heat-treated crankshaft 
of forged steel; and seven 3!/, in. main bearings. With full 
pressure oiling. And a Waukesha-built centrifugal governor, 
enclosed, self-lubricated and non-hunting. Get Bulletin 1161. 
Waukesha engineers will give you a lift on any power problem. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
NEW YORK TULSA LOS ANGELES 
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... put it up to 


a 


Bendix Products 


BUILDER OF THE WORLD'S MOST WIDELY PROVED POWER BRAKING SYSTEMS 


When you come to Bendix* Products with your 
power braking problem, you are really coming 
to headquarters, because Bendix Products has 
equipped more vehicles with power braking than 
any other manufacturer. Not only that, you get 
an unbiased answer because Bendix Products, 


HYDROVAC* POWER BRAKING 


builds more different types and sizes, and recom- 
mends to the requirement rather than to what is 
available. Take your problem to the leader— 
Put it up to Bendix Products. 


BENDIX PRODUCTS DIVISION of Pp 
SOUTH BEND 20, INDIANA para 


TRAILER VACUUM POWER BRAKES 


* 
CENTERMOUNT PARKING BRAKE “Bendix B.K.* VACUUM POWER RELAY VALVES 


HYDRAULIC REMOTE CONTROLS PRODUCTS HYDRAULIC POWER STEERING 
DIVISION 


UNIVERSAL JOINTS 





WHEEL BRAKES 


OVER 7 OUT OF 10 AUTOMOTIVE VEHICLES EVER BUILT HAVE BEEN BETTER BECAUSE OF BENDIX 
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HE addition of 55 new 

compositions and dele- 
tion of 47 numbers and 
-ompositions from the SAE 
Steel lists have recently 
been approved by the SAE 
Technical Board. This work 
represents an historic ad- 
vance in steel specifica- 
tions and offers automotive 
users a Wider range of 
standard compositions. 
(The new lists are being printed for the first time 
in this issue of the SAE Journal. They will appear 
in the 1948 SAE Handbook.) 

All but three of the deletions were NE (wartime 
National Emergency) steels. Ina the 1000 Series 
Carbon steel list 10 steels were added and two 
leleted; 11 steels were added and none deleted in 
the 1100 Free Cutting steel list; 30 added and one 
jeleted in the Alloy lists; the former NE steels, 
which have been retained and in the future will 
arry SAE prefixes, show an addition of 4 steels 
with 44 deletions. 

Technical Board Sponsor of the ISTC is Board 
Member R. H. McCarroll, Ford Motor Co. General 
Chairman of the ISTC for 1947 is Glen C. Riegel, 
Caterpillar Tractor Co. Active direction of ISTC 
policy and projects is in the hands of the ISTC 
Executive Committee. Efforts of the ISTC during 
the past year have brought viewpoints of the pro- 
jucers and users on steel standardization closer 
than ever before. 

More than a year ago, producers through the 
American Iron & Steel Institute and users through 
the SAE agreed that neither organization in the 
‘uture would change the composition or numbering 
f steels listed by either group without first giving 
the other organization an opportunity to study and 
jiscuss the matter. The object, of course, was to 
tring the lists and compositions of the two organi- 
‘ations into as complete agreement as possible. 
Advantages of such an arrangement to both pro- 
lucers and users are evident. How well this has 
teen brought about will be readily seen by a com- 
barison of the new SAE tables with the latest 
‘ables of the AISI. Such an agreement will be 

‘material assistance to the armed forces. 

As a result of the work done by Division VII — 
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POSTWAR SAE STEELS 


Expanded Steel Specification Tables 
Reflect Current Automotive Practice 


1000 Series Carbon Steels; Division VII — 1100 
Steels; Division XIV — Alloy Steels on which pro- 
ducers and users have been equally represented, al- 
most all SAE steels are now AISI Standard Steels. 
To accomplish this AISI has added many numbers 
and compositions at users’ (SAE) request. In other 
instances SAE compositions were altered to agree 
with AISI compositions, but only after a full dis- 
cussion by competent metallurgists of both users 
and producers. 


Coordinate Activities 


Out of this close cooperation was’born an AISI- 
SAE Liaison Committee with three members from 
each group. SAE members of the Liaison Com- 
mittee are G. C. Riegel, Caterpillar Tractor Co., 
and general chairman of the ISTC; E. H. Stilwill, 
Chrysler Corp. and chairman of Panel C — Automo- 
tive, and Division XIV — Alloy Steels, and L. A. 
Danse, General Motors Corp. and chairman of 
Panel E — Miscellaneous Users. AISI members are 
L. W. Winkler, Bethlehem Steel Co. and chairman 
of the AISI General Technical Committee; Charles 
Parker, secretary of the General Technical Com- 
mittee, and P. R. Wray, Carnegie-Illinois Steel 
Corp., and chairman of the AISI Alloy Steel 
Committee. 

Some matters now before the Liaison Committee 
are: surveys of steel tonnage and base line bogeys 
for determining what constitutes a Standard Steel; 
Numbering of “B” and “C” grades of steel; com- 
plete review of Check Analysis of carbon steels; 
clarification and possible expansion of definitions 
and descriptions of Bar Quality steels, and means 
of keeping users up to date on the current vital 
alloy situation. 


TABLE 1 


CARBON STEELS (See 





















































Notes 1 and 2) 
These compositions are applicable only to semi-finished products, bars (hot rolled and 
cold finished), wire rods and hot rolled strip. 
Nominal Chemical Ranges a 

SAE P : waist 
; 5 J 

rane : an Max. Max. Number 
1006 0.08 max. 0.25-0.40 0.040 0.050 C1006 
1008 0.10 max. 0.25-0.50 0.040 0.050 C1008 
1010 0.08-0.13 0.30—0.60 0.040 0.050 C1010 
1015 0.13-0.18 0.30—0.60 0.040 0.050 C1015 
1016 0.13-0.18 | 0.60-9.90 0.040 0.050 C1016 
1017 0.15-0.20 0.30-0.60 0.040 0.050 C1017 
1018 0.15-0.20 0.60-0.90 0.040 0.050 C1018 
1019 0.15-0.20 0.70-—1.00 0.040 0.050 C1019 
1020 - 0.18-0.23 0.30-0.60 0.040 0.050 C1020 
1022 0.18-0.23 0.70-—1.00 0.040 0.050 C1022 
1024 0.19-0.25 1.35-1.65 0.040 0.050 C1024 
1025 0.22-0.28 0.30-0.60 0.040 0.050 C1025 
1027 0.22-0.29 1.20-1.50 0.040 0.050 C1027 
1030 0.28-0.34 0.60—0.90 0.040 0.050 C1030 
1033 0.30-0.36 0.70—1.00 0.040 0.050 C1033 
1034 0.32-0.38 0.50—0.80 0.040 0.050 C1034 
1035 0.32-0.38 0.60-0.90 0.040 0.050 C1035 
1036 0.30-0.37 1.20—-1.50 0.040 0.050 C1036 
1038 0.35-0.42 0.60-0.90 0.040 0.050 C1038 
1040 0.37-0.44 0.60-0.90 0.040 0.050 C1040 
1041 0.36-0.44 1.35~-1.65 0.040 0.050 C1041 
1042 0.40-0.47 0.60—0.90 0.040 0.050 C1042 
1043 0.40-0.47 0.70—1.00 0.040 0.050 C1043 
1045 0.43-0.50 0.60-—0.90 0.040 0.050 C1045 
1046 0.43-0.50 0.70—1.00 0.040 0.050 C1046 
1050 0.48-0.55 0.60-0.90 0.040 0.050 C1050 
1052 0.47-0.55 1.20-1.50 0.040 0.050 C1052 
1055 0:50—0.60 0.60-0.90 0.040 0.050 C1055 
1060 0.55-0.65 0.60-0.90 0.040 0.050 C1060 
1062 0.54-0.65 0.85-1.15 0.040 0.050 C1062 
1064 0.60-0.70 0.50-0.80 0.040 0.050 C1064 
1065 0.60-0.70 0.60-0.90 0.040 0.050 C1065 
1066 0.60-0.71 0.85-1.15 0.040 0.050 C1066 
1070 0.65-0.75 0.60-0.90 0.040 0.050 C1070 
1074 0.70-0.80 0.50-0.80 0.040 0.050 C1074 
1078 0.72-0.85 0.30-0.60 0.040 0.050 C1078 
1080 0.75-0.88 0.60-0.90 0.040 0.050 C1080 
1085 0.80—-0.93 0.70—1.00 0.040 0.050 C1085 
1090 0.85-1.00 0.60—0.90 6.040 0.050 C1090 
1095 0.90-1.05 0.30—0.50 0.040 0.050 C1095 

Nore.—See Notes 1 and 2 following Table 10, 


Details of the work of the five Panels and 28 
Divisions of the Iron and Steel Technical Com- 


mittee are too great even to be summarized in this 
brief article. 


1000 Series Carbon Steel Revisions 


The new 1000 Series Carbon Steel list repro- 
duced on these pages is the result of several meet- 
ings and attendant discussions of Division VII, 
Panel C — Automotive Users, Panel D — Tractor and 
Earth Moving Equipment Users and two meetings 
of the ISTC Executive Committee. Two letter bal- 
lots were required to bring about agreement with 
respect to additions, deletions and revisions of 
compositions. Ten steels were added and two of 
the current list deleted. The additions are 1024, 
1027, 1034, 1036, 1038, 1041, 1042, 1043, 1046 and 
1065. Deletions are 1026 and 1086. 

1000 Series Carbon Steels are now shown in 
Table I, page 283, 1947 Handbook. 


Chairman of Division VII which handled the 
Carbon Steel revisions is H. W. Browall, Inland 
Steel Co. Other members of the Division are: 
George Breyer, Crucible Steel Co. of America, 
C. A. Burkhalter, Wheeling Steel Corp.; A. F. 
Christian, Wyman-Gordon Co.; E. H. Davidson, 
Carnegie-Illinois Steel Corp.; J. D. Dickerson; Re 
public Steel Corp.; M. F. Garwood, Chrysler Corp. : 
W. J. Harris, Studebaker Corp.; V. E. Hense, Buick 
Motor Division, GMC; E. L. Hollady, ORDTB- 
Materials Branch, Ordnance Department, U. S. 
Army; J. T. Jarman, Allis-Chalmers Mfg. ©o.; 
C. L. Kent, Jones & Laughlin Steel Corp.; R. 
McGee, International Harvester Co.; H. A. Moor- 
head, Carnegie-Illinois Steel Corp.; J. E. Spittle, 
Ford Motor Co.; J. R. Thompson, American Stee! 
& Wire Co.; R. S. Thompson, Washburn Wire ©o.; 
R. E. VanDeventer, Packard Motor Car Co.; F. F. 
Vaughn, Caterpillar Tractor Co.; C. W. Weesner, 
Sharon Steel Corp.; C. W. Wheatley, A. O. Smith 
Corp.; and Henry Wysor, Bethlehem Steel Co. 
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Subject to Permissible Variations for Check Analysis. (Resulphurized Steel is not sub- 
ject to check analysis for sulphur). 
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Notes 1 and 2 


Basic open hearth and acid 




























































































—— —————— 
eee Nominal Chemical Ranges Corr 
SAE x" “4 
‘i as ALS 
Number C Mn p S iB ew 
| 
PAGE Nigar SE RAE ee BB ae. | aie 
Bessemer | 
1111 0.13 Max. 0.60-0.90 0.07-0.12 0.08-0.15 | Biill 
1112 0.13 Max. 0.70—-1.00 0.07-0.12 0.16-0.23 B1ill2 
1113 0.13 Max. 0.70—1.00 0.07-0.12 0.24—0.33 B1113 
Open Hearth Max. 
1109 0.08-0.13 0.60-0.90 0.045 0.08-0.13 C1109 
1114 0.10-0.16 1.00—1.30 0.045 0.08-0.13 C1114 
1115 0.13-0.18 0.60-0.90 0.045 0.08-0.13 C1115 
1116 0.14-0.20 1.10-1.40 0.045 0.16-0.23 C1116 
1117 0.14-0.20 1.00-1.30 0.045 0.08-0.13 C1117 
1118 0.14-0.20 1.30-1.60 0.045 0.08-0.13 C1118 
1119 0.14-0.20 1,00-1.30 0.045 0.24-0.33 C1119 
1120 0.18-0.23 0.70-1.00 0.045 0.08-0.13 C1120 
1126 0.23-0.29 0.70-1.00 0.045 0.08-0.13 C1126 
1132 0.27-0.34 1.35-1.65 0.045 0.08-0.13 
1137 0.32-0.39 1.35-1.65 0.045 0.08-0.13 C1137 
1138 0.34-0.40 0.70-1.00 0.045 0.08-0.13 C1138 
1140 0.37-0.44 0.70-1.00 0.045 0.08-0.13 C1140 
1141 0.37-0.45 1.35-1.65 0.045 0.08-0,13 C1141 
1144 0.40-0.48 1.35-1.65 0.045 0.24-0.33 C1144 
1145 0.42-0.49 0.70-1.00 0.045 0.04-0.07 C1145 
1146 0.42-0.49 0.70-1.00 0.045 0.08--0.13 C1146 
1151 0.48-0.55 0.70-1.00 0.045 0.08-0.13 C1151 
TABLE 3—MANGANESE STEELS (See Note 3) 
. Nominal Chemical Ranges Corresp. 
Be AISI 
— Cc Mn P Max. | S Max. Si Number 
1320 0.18-0.23 | 1.60-1.90 0.040 0.040 0.20-0.35 1320 
1380 0.28-0.33 1.60-1.90 0.040 0.040 0.20-0.35 1330 
1335 0.33-0.38 | 1.60-1.90 0.040 0.040 0.20-0.35 1335 
1340 0.38-0.43 | 1.60-1.90 0.040 0.040 0.20-0.35 1340 
The complete list of 1000 
Series Carbon Steels which 
will replace Table I, page 283 
of the 1947 SAE Handbook, TABLE 4—NICKEL STEELS (See Note 3) 
is included with this article. a 
This list of steels was thor- SAE Nominal Chemical Ranges Corresp. 
oughly studied and reviewed Number AISI 
hy die 4 Cc Mn P Max. | S Max. Si Ni N 
ty Division VIII — 1100 Series — 
Steels; Panel C — Automotive 
Users; Panel D — Tractor and 2317 | 0.15-0.20 | 0.40-0.60'| 0.040 0.040 | 0.20-0.35| 3.25-3.75 2317 
Earth Movin : 2330 | 0.28-0.33 | 0.60-0.80 | 0.040 0.040 | 0.20-0.35| 3.25-3.75 2330 
the ISTC & s eae oe = 2340 | 0.38-0.43 | 0.70-0.90 | 0.040 0.040 | 0.20-0.35]| 3.25-3.75 2340 
“m » xecutive Vommit- 2345 | 0.43-0.48 | 0.70-0.90| 0.040 | 0.040 | 0.20-0.35| 3.25-3.75] 2345 
ee. A number of steels car- 2612‘ | 0.09-0.14 | 0.45-0.60 | 0.025 0.025 | 0.20-0.35| 4.75-5.25 | E2512 
red as company specifica- 2515 0.12-0.17 | 0.40-0.60 | 0.040 0.040 0.20-0.35 | 4.75-5.25 2515 
tions by large users were 2617* | 0.15-0.20 | 0.45-0.60 | 0.025 0.025 | 0.20-0.35| 4.75-5.25 12517 
reviewed 


and their usage 
checked. Some of them were 
added to the SAE list. SAE 
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Norr.—See Notes 1, 2 and 3 following Table 10. 


4 Electric Furnace Steel 


Where there is no prefix in AISI number the steel is predominately open hearth. 
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TABLE 5—NICKEL CHROMIUM STEELS (See Note 3) 













































































Nominal Chemical Ranges — 
SAE aT 3 A — 
Tes AIS 
— C Mn Max. | Max. Si Ni Cr | Number 
3115 | 0.13-0.18 | 0.40-0.60 | 0.040 | 0.040 | 0.20-0.35 | 1.10-1.40 |0.55-0.75| 3, 
3120 | 0.17--0.22 | 0.60-0.80 | 0.040 | 0.040 | 0.20-0.35 | 1.10-1.40 |0.55-0.75| 330 
3130 | 0.28-0.33 | 0.60-0.80 | 0.040 | 0.040 | 0.20-0.35 | 1.10-1.40 | 0.55-0 75 | on 
3135 | 0.33-0.38 | 0.60-0.80 | 0.040 | 0.040 | 0.20-0.35 | 1.10-1.40 | 0.55-0.75 | os 
3140 | 0.38-0.43 | 0.70-0.90 | 0.040 | 0.040 | 0.20-0.35 | 1.10-1.40}0.55-0.75| 3149 
3141 | 0.38-0.43 | 0.70-0.90 | 0.040 | 0.040 | 0.20-0.35 | 1.10-1.40 70-00 5141 
3145 | 0.43-0.48 | 0.70-0.90 | 0.040 | 0.040 | 0.20-0.35 | 1.10-1.40]0.70-0.90| 344: 
3160 | 0.48-0.53 | 0.70-0.90 | 0.040 | 0.040 | 0.20-0.35 | 1.10-1.40|0.70-0.90| 3459 
3310! | 0.08-0.13 | 0.45-0.60 | 0.025 | 0.025 | 0.20-0.35 |3.25-3.75 | 1.40-1.75| E3319 
3316' | 0.14-0.19 | 0.45-0.60 | 0.025 | 0.025 | 0.20-0.35 |3.25-3.75 | 1.40-1.75| 3aj¢ 
* Electric Furnace steel. —— 
TABLE 6—MOLYBDENUM STEELS (See Note 3) 
‘ Nominal Chemical Ranges Corresp. 
SAE 
Number C P S . . oun 
Mn Dien | Men Si Ni Cr Mo Number 
4017 = |0.15-0.20/0.70-0.90)} 0.040} 0.040/0.20-0.35 0.20-0.30| 4017 
4023 |0.20-0.25/0.70-0.90) 0.040) 0.040/0.20-0.35 0.20-0.30} 4023 
4024 {0.20-0.25/0.70-0.90) 0.040 en 0.20-0.35 10.20-0.30} 4024 
.050 
4027 |0.25-0.30/0.70-0.90} 0.040) 0.040/0.20-0.35 0.20-0.30} 4027 
4028  |0.25-0.30/0.70-0.90) 0.040 fon 10.20-0.35 0.20-0.30] 4028 
.050 
4032 |0.30-0.35)0.70-0.90} 0.040} 0.040/0.20-0.35 0.20-0.30] 4032 
4037 |0.35-0.40/0:70-0.90] 0.040] 0.040/0.20-0.35 0.20-0.30} 4037 
4042 (|0.40-0.45/0.70-0.90} 0.040) 0.040/0.20-0.35 0.20-0.30] 4042 
4047 |0.45-0.50/0.70-0.90) 0.040} 0.040/0.20-0.35 0.20-0.30} 4047 
4053 = 0.50-0.56)0.75-1.00) 0.040) 0.040/0.20-0.35 0.20-0.30] 4053 
4063 |0.60-0.67)0.75-1.00) 0.040) 0.040/0.20-0.35 0.20-0.30} 4063 
4068 0.63-0.7010.75-1.00} 0.040] 0.040/0.20-0.35 ‘ 0.20-0.30} 4068 
4119 (0.17-0.22)0.70—0.90} 0.040) 0.040/0.20-0.35 0.40-0.60/0.20-0.30} 4119 
4125 |0.23-0.28/0.70-0.90} 0.040) 0.040/0.20-0.35 0.40-0.60/0.20-0.30} 4125 
4130 (0.28-0.33)0.40-0.60} 0.040) 0.040/0.20-0.35 0.80-1.10/0.15-0.25} 4130 
4187 |0.35-0.40/0.70-0.90) 0.040) 0.04010.20-0.36 0.80-1.10/0.15-0.25| 4137 
4140 = (0.38-0.43/0.75-1.00) 0.040) 0.040/0.20-0.35 0.80-1.10)0.15-0.25]} 4140 
4145 |0.43-0.48/0.75-1.00} 0.040} 0.040/0.20-0.35 0.80-1.10/0.15-0.25} 4145 
4150 (0.48-0.53/0.75-1.00} 0.040) 0.040/0.20-0.35 0.80-1.10/0.15-0.25} 4150 
4317 (0.15-0.20/0.45-0.65] 0.040] 0.040/0.20-0.35/1.65-2.00/0.40-0.60/0.20-0.30} 4317 
4320 (0.17-0.22/0.45-0.65] 0.040] 0.040/0.20+0.35/1.65-2.00/0.40-0.60/0.20-0.30} 4320 
4340 = 10.38-0.43/0.60-0.80| 0.040} 0.040/0.20-0.35)1.65-2.00/0.70-0.90/0.20—-0.30} 4340 
4608 (0.06-0.1110.45 max| 0.040] 0.040/0.25 max|1.40-1.75 0.15-0.25| 4608 
4615 (0.13-0.18/0.45-0.65) 0.040] 0.040/0.20-0.35}1.65-2.00 10.20-0.30} 4615 
4617 = 0.15-0.20/0.45-0.65} 0.040) 0.040/0.20-0.35}1.65-2.00 10.20-0.30 is 
4620 (0.17-0.22/0.45-0.65} 0.040] 0.040/0.20-0.35}1.65-2.00 0.20-0.30} 4620 
4620 0.18-0.23/0.50-0.70) 0.040) 0.040/0.20-0.35/1.65-2.00 0.20-0.30 e 
4621 |0.18-0.23)/0.70-0.90} 0.040) 0.040/0.20-0.35/1.65-2.00 0.20-0,30} 4621 
4640 0.38-0.43/0.60-0.80) 0.040) 0.040}0.20-0.35/1.65-2.00 0.20-0.30} 4640 
4812 |0.10-0.15/0.40—0.60) 0.040) 0.040/0.20-0.35)3.25-3.75 0.20-0.30} 4812 
4815 = {0.13-0.18/0.40-0.60} 0.040) 0.040/0.20-0.35)3.25-3.75 0.20-0.30} 4815 
4817 = |0.15-0.20/0.40-0.60} 0.040) 0.040/0.20-0.35)3.25-3.75 0.20-0.30} 4817 
4820 0.18-0.23 .50-0.70} 0.040} 0.040/0.20-0.35)/3.25-3.75 0.20-0.30} 4820 
Norr.—See Notes 1, 2 and 3 following Table 10. 











Where there is no prefix in AISI number the steel is predominately open hearth. 


and AISI lists are now virtually in 100% agree- 
ment with respect to compositions. The new 1100 
Series SAE list contains twenty-one steels com- 
pared to eleven steels in the list contained in the 
1947 SAE Handbook. 

Division VIII which handled the 1100 Series 
Steels revision is headed by J. D. Armour, Union 
Drawn Steel Division of Republic Steel Corp. Other 
members of the Division are: H. Bornstein, Deere 


20 


& Co.; R. J. Griffin, Saginaw Steering Gear Divi- 
GMC; E. L. Hollady, 
Branch, Ord. Dept., U. S. Army; A. S. Jameson, 


sion, 


ORDTB-Materials 


oo of Fz) 


International Harvester Co.; C. L. Kent, Jones & 
Laughlin Steel Corp.; E. O. Mann, Chevrolet Motor 


Division; H. A. Moorhead, Carnegie-Illinois Stee! 
Corp.; R. J. Peters, Warner Gear Division, Borg: 
Warner Corp.; J. E. Spittle, Ford Motor Co.; ane 


Henry Wysor, Bethlehem Steel Co. 
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TABLE 7—CHROMIUM STEELS (See Note 3) 








































































































— 
- Nominal Chemical Ranges Carmen. 
Member — AISI 
C Mn P Max. | S Max. Si Cr Number 
6045 0.43-0.48 | 0.70-0.90 0.040 0.040 0.20-0.35 | 0.55-0.75 5045 
5046 0.43-0.50 | 0.75-1.00 0.040 0.040 0.20-0.35 | 0.20-0.35 5046 
5116 0.13-0.18 | 0.70-0.90 0.040 0.040 0.20-0.35 | 0.70-0.90 
5120 0.17-0.22 | 0.70-0.90 0.040 0.040 0.20-0.35 | 0.70-0.90 5120 
5130 0.28-0.33 | 0.70-0.90 0.040 0.040 0.20-0.35 | 0.80-1.10 5130 
6132 0.30-0.35 | 0.60-0.80 0.040 0.040 0.20-0.35 | 0.80-1.05 5132 
5135 0.33-0.38 | 0.60-0.80 0.040 6.040 0.20-0.35 | 0.80-1.05 5135 
5140 0.38-0.43 | 0.70-0.90 0.040 0.040 0.20-0.35 | 0.70-0.90 5140 
5145 0.43-0.48 | 0.70-0.90 0.040 0.040 0.20-0.35 | 0.70-0.90 5145 
6147 0.45-0.52 | 0.75-1.00 0.040 0.040 0.20-0.35 | 0.90-1.20 5147 
5150 0.48-0.53 | 0.70-0.90 0.040 0.040 0.20-0.35 .70-0.90 5150 
6152 0.48-0.55 | 0.70-0.90 0.040 0.040 0.20-0.35 | 0.90-1.20 5152 
60100 | 0.95-1.10 | 0.25-0.45 0.025 0.025 0.20-0.35 | 0.40-0.60 | E50100 
61100* | 0.95-1.10 | 0.25-0.45 0.025 0.025 0.20-0.35 | 0.90-1.15 | E51100 
52100* 0.95-1.10 | 0.25-0.45 0.025 0.025 0.20-0.35 | 1.30-1.60 | E52100 
‘ Electric Furnace Steel. 
TABLE 8—CHROMIUM VANADIUM STEEL (See Note 3) 
SS 
Nominal Chemical Ranges 
SE | so Corresp. 
Sumber a £o% y list 
C Mn Max. | Max. Si Cr Min. 
6150 0.48-0.53 | 0.70-0.90 | 0.040 | 0.040 | 0.20-0.35 | 0.80-1.10 | 0.15 6150 
TABLE 9—SILICON MANGANESE STEEL (See Note 3) 
nee Nominal Chemical Ranges Caen. 
Number Mars 
C Mn P Max. | .S Max. Si Cr —— 
9254 0.50-0.60 | 0.50-0.80 0.040 0.040 1.20-1.60 | 0.50-0.80 ‘ 
9255 0.50-0.60 | 0.70-0.95 0.040 0.040 1.80-2.20 | ........ 9255 
9260 0.55-0.65 | 0.70-1.00 0.040 0.040 Fo ) | ee 9260 
9261 0.55-0.65 | 0.75-1.00 0.040 0.040 1.80-2.20 | 0.10-0.25 | 9261 
9262 0.55-0.65 | 0.75-1.00 0.040 0.040 1.80-2.20 | 0.25-0.40 9262 


























Nore 1.—For standard variations in composition limits, refer to Table 13, Standard Variations, Open 
Hearth and Acid Bessemer Carbon Steel Bars. 

Note 2.—When silicon is specified in standard basic open hearth steels, silicon may be ordered only as 
0.10 per cent maximum; in grades up to SAE 1010 incl.; 0.10 per cent max., 0.10-0.20, or 0.15-0.30 per cent in 
grades from SAE 1015 to 1025 incL; and 0.10-0.20 or 0.15~-0.30 for grades over SAE 1025. In the case of many 
grades of basic open hearth steel, special practice is necessary in order to comply with a specification including 
silicon. Acid bessemer stecl is not furnished with specified silicon content. 

Nore 3.—For standard variations in composition limits, refer to Table 14, Standurd Variations, Open 
Hearth Alloy and Electric Furnace Steel Bars and Billets, 


Where there is no prefix in AISI number the stecl is predominately open hearth. 


The complete list of 1100 Series Free Cutting 
Steels which will replace Table 2-—on page 284 of 


the ae SAE Handbook is included with this 
article, 


Alloy Steels 
Tables 3 to 9 inclusive of the SAE Handbook, 


, Pages 284 to 286, plus the NE (National Emer- 


gency) steels were completely revised by Division 
XIV- Alloy Steels. From the current Alloy lists 
one steel was deleted (3240) and 30 steels added. 


Changes in the NE steels added four numbers and 


deleted 


44. 


The prefix letter “A’’ which has denoted Open 
Hearth Steel has been dropped since the great 
majority of alloy steels are made by that process. 
Hence, all alloy steels without letter prefix are 
Open Hearth. AISI has also adopted this method 
of listing. 

Chairman of Division XIV — Alloy Steels, is E. H. 
Other members of the 


Stilwill, Chrysler Corp. 


TABLE 10—TRIPLE ALLOY STEELS (See Note 3) 








Nominal Chemical Ranges 
SAE 











ee 
Corresp, 





Number 


eS 





C Mn y 8 Si Ni Cr 


AISI 


Mo Number 





8615 /0.13-0.18)0.70-0.90} 0.040 | 0.040 (0.20-0.35/0.40-0.70/0.40-0.60/0.15-0.25| 8615 
8617 (0.15-0.20/0.70-0.90} 0.040 | 0.040 |0.20-0.35/0.40-0.70)0.40-0.60/0.15-0.25| 8617 
8620 (0.18-0.23)/0.70-0.90] 0.040 | 0.040 |0.20-0.35/0.40-0.70)/0.40-0.60)0.15-0.25| 8620 
8622 (0.20-0.25)0.70-0.90} 0.040 | 0.040 |0.20-0.35)0.40-0.70/0.40-0.60)0.15-0.25| 8622 
8625 |0.23-0.28/0.70-0.90] 0.040 | 0.040 |0.20-0.35/0.40-0.70/0.40-0.60/0.15-0.25] 8625 
8627 |0.25-0.30/0.70-0.90| 0.040 | 0.040 10.20-0.35/0.40-0.70)0.40-0.60)0.15-0.25]} 8627 
8630 (0.28-0.33)0.70-0.90] 0.040 | 0.040 |0.20-0.35|0.40-0.70/0.40-0.60/0.15-0.25} 8630 
8632 |0.:30-0.35)0.70-0.90] 0.040 | 0.040 |0.20-0.35)0.40-0.70/0.40-0.60)0.15-0.25} 8632 
8635 = (0.33-0.38/0.75-1.00] 0.040 | 0.040 |0.20-0.35/0.40-0.70)0.40-0.60/0.15-0.25] 8635 
8637 |0.35-0.40)/0.75-1.00} 0.040 | 0.040 |0.20-0.35/0.40-0.70/0.40-0.60/0.15-0.25]} 8637 


8640 (0.3 
8641 (0.3 
060 


8-0.43/0.75-1.00] 0.040 | 0.040 |0.20-0.35/0.40-0.70)0.40-0.60/0.15-0.25} 8640 
8-0.43/0.75-1.00] 0.040 fro 0.20-0.35/0.40-0.70/0.40-0.600.15-0.25| 8641 


8642 (0.40—0.45/0.75-1.00] 0.040 0.040 10.20-0.3510.40-0.70/0.40-0.6010.15-0.25} 8642 
8645 (0.43-0.48)/0.75-1.00} 0.040 | 0.040 |0.20-0.35)0.40-0.70/0.40-0.60/0.15-0.25} 8645 


8647 {(0.45-0.50/0.75-1.00] 0.040 | 0.040 |0.20-0 
8650 (0.48-0.53)0.75-1.00] 0.040 | 0.040 |0.20-0.: 


8655 = (0.50—0.6030.75-1.00] 0.040 | 0.040 |0.20-0.: 
8660 (0.55-0.65/0.75-1.00] 0.040 | 0.040 10.20-0.: 


8720 (0.1! 
8735 {0.3: 
8740 0.3) 
8745 (0.4 
8750 (0.4 


3|0.70-0.90] 0.040 | 0.040 |0.20-0.: 
8|0.75-1.00} 0.040 | 0.040 |0.20-0 
310.75 

8|0.75-1.00] 0.040 | 0.040 |0.20-0.: 
3 


0 
310.75-1.00} 0.040 | 0.040 |0.20-0.: 


ni 


9310‘ |0.08-0.13/0.45-0.65] 0.025 | 0.025 |0.20-0.3 
9315‘ |0.13-0.1810.45-0.65] 0.025 | 0.025 |0.20-0.3: 
9317! 10.15-0.20/0.45-0.65] 0.025 | 0.025 10.20-0.3 


9437 (0.35-0.4010.90-1.20] 0.040 | 0.040 |0.20-0.35 
9440 10.38-0.43 

9442 (0.40-0.45/1.00-1.30} 0.040 | 0.040 |0.20-0.: 
9445 |0.43-0.48}1.00-1.30] 0.040 | 0.040 |0.20-0 


9747 |0.45-0.50/0.50-0.80] 0.040 | 0.040 |0.20-0.: 


.35|0.40-0.70/0.40-0.60/0.15-0.25| 8647 

35|0.40-0.70/0.40-0.60/0.15-0.25} 8650 

8653 = (0.50-0.56)0.75-1.00] 0.040 | 0.040 |0.20-0.35/0.40-0.70/0.50-0.80/0.15-0.25} 8653 
35/0.40-0.70/0.40-0.60)0.15-0.25| 8655 

3510.40-0.70/0.40-0.60/0.15-0.25} 8660 


3510.40-0.70|0.40-0.60/0.20-0.30} 8720 
.35/0.40-0.70}0.40-0.60/0.20-0.30] 8735 

1.00} 0.040 | 0.040 |0.20-0.35/0.40-0.70/0.40-0.60/0.20-0.30} 8740 
3510.40-0.70)0.40-0.60/0.20-0.30) 8745 
3510.40-0.70/0.40-0.60/0.20-0.30} 8750 


35}3.00-3.50}1.00-1.4010.08-0.15| E9310 
5}3.00-3.50}1.00—1.40/0.08-0.15} E9315 
5}3.00-3.50/1.00-1.40/0.08-0, 15] E9317 


3510.30-0.60/0.30-0.50/0.08-0.15} 9437 

0.90-1.20} 0.040 | 0.040 |0.20-0.35)0.30-0.60/0.30-0.50/0.08-0.15} 9440 
35/0.30-0.60/0.30-0.50}0.08-0.15} 9442 
.35|0.30-0.60/0.30-0,50/0.08-0.15} 9445 


5|0.40-0.70)0.10-0.25/0.15-0.25} 9747 


0.35 
9763 |0.60-0.67/0.50-0.80] 0.040 | 0.040 |0.20-0.35/0.40-0.70)/0.10-0.25/0.15-0.25} 9763 


9840 |0.38-0.43}0.70-0.90} 0.040 | 0.040 |0.20-0.3 
9845 |0.43-0.48/0.70-0.90} 0.040 | 0.040 |0.20-0.3! 
9850 (0.48-0.53/0.70-0.90) 0.040 | 0.040 |0.20-0.3 























5)0.85-1.15}0.70-0.90/0.20-0.30} 9840 
5/0.85-1.1510.70-0.90/0.20-0.30} 9845 
5/0.85-1.15]0.70-0.90/0.20-0.30} 9850 











4 Electric Furnace Steel 


Where there is no prefix in AISI number the steel is predominately open hearth. 


Division are: W. G. Bischoff, Steel & Tube Division, 
Timken Roller Bearing Co.; H. Bornstein, Deere & 
Co.; B. Clements, Wright Aeronautical Corp.; J. T. 
Jarman, Allis-Chalmers Mig. Co.; E. O. Mann, 
Chevrolet Motor Division; D. C. McVey, Interna- 
tional Harvester Co.; Dr. J. C. Mertz, Pratt & 
Whitney Aircraft Division; W. H. Naegely, J. I. 
Case Co.; G. C. Riegel, Caterpillar Tractor Co.; 
J. E. Spittle, Ford Motor Co.; E. T. Walton, Cru- 
cible Steel Co. of America; L. E. Webb, Frost Gear 
& Forge Division, Clark Equipment Co.; S. L. 
Widrig, Spicer Mfg. Corp.; P. R. Wray, Carnegie- 
Illinois Steel Corp.; and Henry Wysor, Bethlehem 
Steel Co. 

Special alloy steels carried as company specifi- 
cations by large users were carefully reviewed by 
the user and producer metallurgists of Division 


XIV and Panel C and D. Additions, deletions and 
revisions have been made by SAE and AISI so that 
the two lists are now in virtual agreement. 

Table 3—Manganese steels now appearing 0 
page 284 of the 1947 Handbook will continue with: 
out change except for the deletion of prefix let 
ter ‘‘A.” 

No changes were made in the five steels now 
listed in Table 4— Nickel Steels other than drop- 
ping the “A” prefix in the AISI column. Two elec 
tric furnace steels, 2512 and 2517, have been added. 
Table 4 — Nickel Steels is included with this article 

Changes made in Table 5-Nickel Chromium 
Steels, include the deletion of prefix letter “A, 
deletion of 3240, addition of electric furnace ste! 
3316. The revised table is included in this article 

Table 6-— Molybdenum Steels now appearing 
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page 285 of the 1947 Handbook required four sepa- 
vate sections and two letter ballots of the ISTC to 
pring about an agreement among users and pro- 
ducers on those steels. There were no deletions and 
the following additions were made: 4017, 4024, 
4028, 4053, 4317, 4608, 4617, X4620, 4621, 4812 


and 4817. Changes in composition were made in 
4037, 4042, 4047, 4068, and 4150. 

Nine steels were added to Table 7 —- Chromium 
Steels. They are 5045, 5046, 5115, 5130, 5132, 5135, 
5145, 5147 and 5152. One steel (5150) was changed 
in composition. 

The revised Table 7 is included with this article. 

There is only one steel, 6150, in Table 8 — Chro- 
mium Vanadium Steel. No additions were made 
put the composition of 6150 is changed. Carbon is 
to be 0.48-0.53 and manganese 0.70-0.90. 


NE (National Emergency) Steels Changed to SAE Steels 


In view of the passing of the wartime emergency, 
members of the Iron and Steel Committee felt that 
there is no longer a reason to continue the listing 
of the steels now published on pages 278 and 279 
of the 1947 SAE Handbook, under the caption 
‘National Emergency Steel Compositions.” Ac- 
cordingly the lists were thoroughly reviewed with 
respect to their usage, the number of steels mate- 


rially reduced, and the designations of those re- 
tained in the various classifications changed from 
“NE” to “SAE.” The new tables will be placed in 
their proper numerical position with the other SAE 
tables. 

One number (8612) was deleted and four num- 
bers (8641, 8653, 8655 and 8660) added to the 8600 
Series. From the 8700 Series list all but five num- 
bers (8720, 8735, 8740, 8745, and 8750) were 
deleted. 

All but four (9437, 9440, 9442 and 9445) of the 
9400 Series have been deleted. Two (9747 and 
9763) of the 9700 Series remain. 9840, 9845 and 
9850 have been retained in the 9800 Series, while 
the entire 9900 Series has been deleted. 

Four new steels (9254, 9255, 9261 and 9262) 
have been added to Table 9-—Silicon Manganese 
Steels on page 286 of the 1947 Handbook which is 
to be called Table 10 —- Chromium -Silicon-Manga- 
nese Steels. 

A new 9300 Series of three electric furnace steels 
has been created and added to the triple alloy 
series — 9310, 9315, and 9317. 

The lists and compositions of the former NE 
steels retained as SAE steels together with the 
added 9200 and 9300 steels are included in this 
article. 





HOW TO CET the revised 
SAE Iron & Steel Specifications 


@ These newly-revised SAE specifications on iron 

and steel chemical compositions are being made 

available in the familiar SAE Handbook format for 

those desiring them prior to their publication in 
the 1948 SAE Handbook. ; 


— The SAE Special Publications Department is offer- 
ing the tables for sale together with a reprint from 
the Handbook containing all SAE iron and steel 
standards and specifications. 


™ Price of the completely-packaged SAE Iron and 
Steel Standards and Specifications containing the 
new tables, SP-30, is $1.50 to members and $3.00 


to nonmembers. 


| SPECIAL PUBLICATIONS DEPARTMENT 
| Society of Automotive Engineers, Inc. 


| 29 West 39th St., New York 18, N. Y. 


Please send me copies of SP-30 SAE Iron and Steel 
Standards and Specifications 


(name) 
_] Check Enclosed (company) 
| Bill Company 
_] Bill Me (address) 
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ROCKETS Unleash 


yprrncag: are ushering in a new era of transpor- 
tation by enhancing safety and flexibility of 
current air travel and by giving promise of power- 
ing 2500-mph aircraft at efficiencies and comfort 
of present planes. 

To better understand rocket applications and 
potentialities, let us first see what makes the rocket 
work. 

One of the most interesting things about a rocket 
is how it gets its forward motion. A popular mis- 
conception has it that the hot gases coming from 
the nozzle of a rocket engine push against the air 
and produce the forward motion. Technical men 
insist that the forward motion can be explained by 
Newton’s Third Law — “to every action there is an 
equal and opposite reaction.” 

Each particle of hot gas in a rocket engine, to 
propel itself through the nozzle, must rebound 
from the forward wall or from another particle. 
The accumulation of these small impulses against 
the forward wall pushes the engine forward with 
respect to the earth or the surrounding atmos- 
phere. Therefore, push of the jet against the motor 
rather than push of the jet against the air moves 
jet devices forward. A rocket can fly through space 
only because it does not depend upon oxygen in the 
air for combustion, but carries its own supply with 
the fuel. 

Theoretically a rocket engine can travel faster 
than the velocity of its jet, but the velocity of the 
gases with respect to the engine remains constant. 
In a vacuum the rocket will accelerate as long as 


* Paper “Rocket Engines as App to Future Aircraft Powerplants,” 


\pplied te 
was presented at SAE Williamsport Group, Feb. 3, 1947 





the engine is in operation. In the atmosphere a 
speed will be reached where the drag due to air 
resistance equals the thrust and no further accel- 
eration is possible. 

Jet velocity, as a rocket term, is equal to the spe- 
cific impulse times 32.2, the acceleration of gravity. 
For a specific impulse of 200, the jet velocity is 
approximately 6400 ft/sec. The specific impulse is 
equal to the pounds of thrust divided by the total 
pounds of propellant consumed per second. For a 
thrust of 240 Ib and a propellant consumption of 
1.2 lb/sec, the specific impulse is 200 sec. 

Specific fuel consumption is the reciprocal of the 
specific impulse, or the pounds of propellant con- 
sumed per second per pound of thrust. Therefore. 
for a specific impulse of 200, the propellant con- 
sumption is 0.005 lb/sec per Ib of thrust. A recip- 
rocating engine man would say 9000 Ib of fuel per 
hour for 100 hp at 75 mph. Rocket men, using 100 
hp to travel at a speed of 7500 mph for the same 
distance, state a more favorable total propellant 
consumption of approximately 0.2 Ib/hp. 

It must be remembered that in rocket flight 
power is only required during one-fifth of the total 
time traveled. During the remainder of the flight 
the rocket-powered unit will coast through space 

The figure arrived at compares quite favorably 
with the 0.3 lb/hp per hour that might result fo! 
the same distance in a light plane. In this case, 
all depends on who figures the fuel consumption 
a reciprocating engine man or a rocket man. Actu- 
ally, at a certain speed which may be reached in the 
near future—say 2500 mph —it is possible to ge! 
the same mileage per gallon with a rocket engine 
as with a reciprocating engine at 350 mph. 
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Revolution In 


Air Travel 


ALFRED K. HUSE 


vior Project Enginee 


A rocket which carries its own supply of oxygen 
or oxidizer can be one of two basic types — control- 
lable or uncontrollable, liquid propellant or solid 
propellant. The liquid propellant types are con- 
trollable in that thrust can be obtained when 
wanted — and in the desired amount. Liquid bipro- 
pellant combinations currently used are liquid 
oxygen — alcohol and acid-aniline. 


For Safer Air Transport 


For commercial airline use the rocket could 
make small fields accessible to large transports by 
iecreasing both the aircraft’s take-off and landing 
distances. Propelling the plane forward, JATO 
units in use today, see Fig. 1-—Reaction Mo- 
tors, Inc. liquid-propellant JATO — aygment engine 
power and require a fraction of the runway nor- 
mally used for take-off. 

By the same token a rocket could be operated 
in the opposite direction to brake the plane’s for- 
ward motion and minimize runway length required 
for landing. Such an arrangement would be quite 
handy to the pilot flying a large four-engine trans- 
port that’s in trouble, with only a small airfield or 
clearing available for landing. 

Providing airliners and even military craft with 
auxiliary rocket power would avert common acci- 
dents that menace lives and property. Should the 
pilot taking off find himself racing toward the end 
of the runway and unable to take off for some 
reason, he could switch on his braking rocket unit 
and stop before plowing through an onrushing 
building or obstruction. And should one or two 
engines fail immediately after take-off, the added 
thrust from rockets could shoot the plane up to 
higher altitude, giving the pilot that much needed 
time and precious altitude to try to right the 
condition or come back for a landing. 

Over mountainous areas rockets could shoot a 
plane over a mountain looming perilously close 
without sufficient time to bank away or fiy over 
i. Side winds need be no hazard to take-off or 
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r, Reaction Motors 


schedule delay because rocket power could readily 
overcome any overturning tendencies. 

Carrying a rocket installation need not penalize 
the airliner by displacing payload. Many current 
commercial aircraft are nose-heavy and carry 700 
to 800 Ib of useless ballast in the tail. An entire 
rocket installation need weigh no more than 200 
lb and the propellants about 500 Ib. In fact the 
rocket should increase payload-carrying ability 
since gross aircraft weight at take-off is limited 
by runway length. Rocket power will lift this 
limitation. 

Currently on the Market 


Devices that will perform all of these operations 
can be had today. It is possible to build a multi- 
rocket unit so that the thrust line of each rocket 
can be varied to give directional control. It is also 
possible to produce variable thrust units—to de- 
liver as much thrust as desired whenever it’s 
wanted. A liquid-propellant unit might be used 
several times during one flight. 

Take, for example, a rocket installation deliver- 
ing from 200 to 10,000 lb of thrust with 500 Ib of 
propellant on an airliner with 8000 hp traveling at 





In peace as in war the rocket will play an 
important role in aviation’s future, Huse shows 
here. He cites some half dozen applications for 
rockets as auxiliary power which could spell the 
difference between a safe landing and a crack-up 
in commercial air travel today. For these uses 
rocket engines are now available. 


In fact-backed crystal-ball gazing the author 
foresees passenger travel in 2500-mph socket 
powered space ships with little discomfort. He 
outlines some real problems engineers must over- 
come before achieving this goal. Trends in 
rocket fuels and the outlook for atomic-powered 
rockets are discussed as a part of this long-range 
picture. 
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First American 


Bell’s XS-1 pioneered flight by rocket-powered aircraft in this Ccoun- 
try. These pictures depict scenes from this epic-making flight 


Some comparison in size between this experimental supersonic air. 
craft and the B-29 carrier which will fly it to safe altitude for power 
test can be seen in (1). Mechanics in (2) are strapping the XS-} ¢ 
the B-29 and making last-minute preparations for take-off. 


Hugging the belly of its carrier, the XS-1 is being carried aloft fo, 
the mid-air launching, (3). The frosting on the XS-1 fuselage at the 
location of the liquid oxygen tanks does not create additional drag: at 
the speed of this plane the heat of skin friction will melt the frosting 


Ship away! In (4) the XS-1 has just been released from its carrier 
at an altitude of 35,000 ft. This is a most crucial and dramatic moment 


375 mph. (At this speed 1 lb of thrust equals 1 hp.) 
If one engine fails and the pilot wishes to maintain 
that speed, he’ll set his rocket for a 2000-Ib thrust. 
This rate of thrust will consume 20 lb of propellant 
per sec, giving him 50 sec of 2000-lb thrust from 
the 500 Ib of propellant. 

Should the pilot desire only a 200-lb thrust, his 
rocket motor will deliver this boost for over 8 min. 
And whether its 200, 2000, or 10,000 lb of thrust 
that’s needed, liquid-propellant units make it avail- 
able in short bursts or for one shot. 

Today rocket engines are available as off-the- 
shelf items with thrust ratings starting at 200 lb 
up to 1000 lb in 200-lb increments, and up to 10,000 
lb in 1000-lb inerements. Oxygen-alcohol or acid- 
aniline propellants may be used in these rockets. 

Propellant handling need constitute no danger 
to ground crew personnel. It can be kept in car- 
tridge-type tanks installed on the airplane by one 
quick disconnect. Empty tanks can be filled for 
re-use by the propellant supplier. This method 
should also make for safe and easy storage on an 
airfield. 

Plane manufacturers can facilitate use of auxili- 
ary rocket power for transport aircraft by provid- 
ing a space in the tail for the rocket engine and 
tankage about 6 ft long and about 11% ft in diame- 
ter. No structural reinforcing will be necessary to 
carry the installation. A small air scoop and two 
drain lines would be ample provision for ventila- 
tion and would solve the pump-sealing problem on 
an acid aniline pump. 

It would also be desirable for the airframe 
builder to provide one hydraulic control to vary 
direction of thrust and another to vary the amount 
of thrust. Starting and shut-down of rockets will 
be controlled by automatic equipment. 

For large aircraft, the engine manufacturer wil! 
not have to make any special provisions. The 
rocket motor itself will drive a turbine pump with 
the exhaust gas or by a gas generator, eliminating 
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Rocket Flight 


Success or failure of countless hours of design and research depend on 
whether the rocket engine will start and power this plane of the future 
Test pilot Slick Godwin flicks the switch to. start the first cylinder; 
oxygen and alcohol ignite; the aircraft zooms forward at a top speed of 
550 mph on only one cylinder (5). After putting the plane through 
its paces under power, Godwin cuts the engine and glides in safely 
for a landing (6). He has made Dec. 9, 1946, an important date in 
aviation history. 


The rocket engine that made this flight possible is the Reaction 
Motors Model 6000C4—a four-cylinder, S000-lb thrust unit, (7) and 
8). that measures 18 in. in diameter and 56 in. in length. The installa- 
tion weighs about 210 Ib. Such multicylinder units are more flexible 
and easier to maintain than a single-cylinder rocket with the same 
thrust output 


the need for high-pressure tanks. For small planes, 
the engine maker should anticipate the need for 
an accessory pad for a small hydraulic motor to 
drive the rocket fuel and oxidizer pumps. 


Future Flight 


As an auxiliary power source the rocket might 
bridge the transsonic tempest for supersonic air- 
craft. A turbojet-powered plane could employ rock- 
ets for the extra burst of speed and power required 
to pierce the Mach 1 barrier and again for rapid 
deceleration to drop back to subsonic speeds. 

Progress in rocketry should evolve in the not too- 
distant future a completely rocket-powered aircraft 
traveling from New York to London in less than 
2hr. One of the obstacles to this feat today is the 
lack of a suitable fuel. It all comes back to specific 
impulse—an indication of the energy available 
from the fuel. 

Liquid oxygen-alcohol propellants have a specific 
impulse of 230. This represents roughly a 60% 
efliciency based on impulse. As shown in Fig. 2, a 
theoretical 100% efficiency would make possible a 
much higher specific impulse. But factors such as 
nozzle efficiency and other parasites make this im- 
possible. In fact expansion ratios several times 
what they are today are needed to achieve higher 
eficiencies from the total energy available in the 
liquid propellant. But a 90% efficiency with these 
propellants is foreseen for the near future. 

Acid aniline has a specific impulse of only. 200, 
but has certain attractive characteristics. This pro- 
pellant combination ignites spontaneously whereas 
the liquid oxygen-alcohol requires an igniter to 
start combustion. 

What about atomic energy or fissionable prod- 
ucts for rocket fuel? Little is known of the equiva- 
ent Specific impulse of atomic energy, guesses 
varying from 400 to 2000. And it will require an 
tnurely different rocket configuration. The energy 
release will heat a gas that will provide forward 
motion upon being exhausted. 
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Applying atomic energy to rockets takes talk of 
missiles-to-the-moon out of the Buck Rogers area 
and places it into the realm of practicability. Moon- 
bound missiles using such high-energy fuels need 

not be much larger than the V-2. 
Passenger travel in 2500-mph airplanes is pos- 
sible since accelerations will not exceed 1 g. Rock- 
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Fig. 2—Higher specific impulses from liquid oxygen-alcohol propel- 

lants will be attained by closing the gap between practical and theo- 

retical values. More efficient rocket installations are the means to 
this end 














Fig. 1-—With a liquid-propel- 
lant JATO unit, shown just be- 
hind the hull step, this Martin 
PBY, weighing 55,000 Ib, took 
off in 33 sec. Its take-off time 
at this gross load without 
JATO is 62.5 see. 





ets will travel by trajectory, shooting up to a high 
altitude and gliding most of the way to their des- 
tination. Transatlantic missiles are possible today 
At the end of the war the Germans had designed a 
V-2 rocket with a booster capable of bombing New 
York from European launching sites. 

Major obstacle to passenger-carrying rockets is 
the lack of a method to land them. 

Rockets merit much research and development 
because of their simplicity and the frontiers they 
will push back for aviation. Durability of the 
engine is unlimited since it has no moving parts. 
After more than three months of operation, several 
rockets were examined and almost no signs of wear 
found. Although the propellants burn at tempera- 
tures of 5000 to 5500 F, a coolant in the regenera- 
tive motor circulates around the nozzles and pre- 
vents them from burning out. 

And for the same thrust the rocket engine is 
lighter and much more compact than a pulse or 
ram jet. It carries its own oxygen and can travel in 
space; but the ram jet needs oxygen from the 
atmosphere to operate and is more efficient at 
supersonic speeds. These factors limit its use. The 
pulse jet also must extract oxygen from the atmos- 
phere; but its efficiency is good at normal speeds in 
the subsonic range. 

In addition to powering aircraft and guided 
missiles, the rocket will serve scientists and eng! 
neers as a flying laboratory, with test data tele- 
metered back to ground recording devices. Weather 
forecasters may also learn to use the rocket to 
uncover information not now available. 

Uses from the practical to the fantastic are being 
found for rocket power. Given the time, facilities, 
and support, research and development will harness 
rockets and open many new vistas in engineering 
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HRICA’S tractor industry launches itself 
the small farm market, engineers are hard 


SA 
A int 


at work providing tractors with more rider com- 
fort, ease Of operation, and higher speeds — and 
petroleum technologists are working with them 
toward improved economy. 


These disclosures highlighted 


the SAE National Tractor . 
Meeting which brought some f A 4 M p W ie A ; 
600 members and guests to 


the Hotel Schroeder in Mil- 
waukee. 

The current attack on the small farm market is 
being made with units like the 104% hp riding trac- 
tor described at the meeting as designed for the 
3000,000-odd truck farmers, orchardists, market 
gardeners and gentlemen-farmers who do not need 
or cannot afford a full-scale tractor. 

Typical of the new small tractor designs are high 
rubber-tired wheels, power takeoff for operating 
the moving components of implements, short turn- 
ing radii, and good visibility. 

The engineering work on all sizes of tractors is 
moving toward improvement of features with 
which farmers have expressed dissatisfaction. 
Hard riding, hard steering, poor visibility, bother- 
some exhaust gases and engine noises, and difficult- 
operating implements are prominent among fea- 
tures which need engineering attention, according 
to a survey reported at the meeting. 


Hard Riding and Fatigue 


Hard riding and seat-discomfort seem likely to 
top the engineer’s list of problems to be attacked, 
because 12% of the farmers interviewed turned out 
to have replaced the original seats with contriv- 
ances of their own ingenuity. It was generally 
agreed that hard riding reduces overall tillage and 


@ Members of the General Committee 
for the meeting included: (left to 
right) E. E. Bryant, G. D. Sickert, 
George W. Curtis, and W. F. Streh- 
low. Chairman was C. T. O’Harrow 

(see p. 31) 


harvesting jobs because roughness induces exces- 
sive fatigue and slows reaction time of the oper- 
ater. 

Farmers exert too much physical energy in 
tractor operation, and it is indicated that fatigue 
is an important cause of accidents, as has been 
shown in truck, bus and car driving, and in other 
occupational hazard studies. One speaker said that 
the industry is in the midst of a revolution involv- 
ing reduction of effort required to attach, control 
and detach implements. Farmers are already cau- 
tious in selecting tools which are quickly and 
easily attached and controlled and he predicts they 
will become increasingly critical. 

Constant attention required and the vibration of 
tractor mowers is tiring, for example. Plowing is 
difficult because the farmer looks alternately in 
directions almost 180 deg from ahead for steering, 
and backward to watch the plowing. Combines, 
corn pickers, and hay balers require so much con- 
stant attention that they are fatiguing to operate, 
it was pointed out. 

Despite the fact that most farmers, according to 
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| this survey, seem satisfied with the brake and 
clutch pedal pressures, engineers seemed to be 
agreed that 15 to 20 lb pressures are best, although 
15 years ago they were 70 Ib and over, and many 

are still as high as 50 lb. 


Speed Is Compromise 


Emphasis was put on the question of tractor 
speeds by many at the meeting. It was agreed 
that the best compromise is the highest speed at 
which the particular implement can work. Trac- 
tors came first, it was pointed out. They were sim- 
ply hitched to conventional horse drawn imple- 
ments. . 
But in recent years considerable coordination 
between tractor and implement manufacturers has 
brought improved tillage and harvesting equip- 
ment capable of working at higher speeds. The 
small acreage farmer usually demands a wide range 
of operations from his tractor, at speeds of from 
144 mph with a rotary hoe the first time over, to 
10 mph with the same implement, providing the 
farmer can control his machinery and take the 
punishment, one paper disclosed. 

Speeds, another speaker pointed out, are gen- 
erally limited by the operator’s skill in controlling 
the equipment and his ability to do this despite a 
rough ride. 

Today’s tractors average speeds of 22/3 in 
first, 33/4 in second, 5 in third, and a road speed 
of nearly 10 mph in high gear. In winter, and for 











| Based on first hand reports of discussions and 
i | papers presented at the SAE National Tractor 
Meeting, Sept. 17-18, Milwaukee, at four tech- 
nical sessions, two luncheons, and dinner. Chair- 
men of technical sessions were C. G. A. Rosen, 
Martin Ronning, L. A. Gilmer, and L. S. Pfost. 
B. G. Van Zee was dinner chairman, E. M. Schul- 
theis was toastmaster, and President C. E. Frud- 
den and John Strohm, associate editor of 
“Country Gentleman’, were dinner speakers 


Papers were: “Butane and Propane as Tractor Fuels,” by 
E. A. Jamison, W. F. Swett, J. R. Strother, and C. R. 

} Dougherty, Phillips Petroleum Co.; “The Elimination of 
, i Combustion Knock,” by E. M. Barber, Texas Co.; “Tillage 
and Planting,” by H. V. Hansen, J. 1. Case Co.; “Harvesting 
Grain, Hay, and Corn,” by Robert Worrell, Allis-Chalmers 
Mfg. Co.; “Capacity Requirements for Power Control,” by 
Stanley Madill and Knud Sorensen, John Deere Tractor Co.; 
“Stationary Axle and Rotating Axle Idler Wheel Mountings 
Compared for Implement and Tractor Service,” by George 
Curtis, Timken Roller Bearing Co.; “Maintenance Engi- 
neer’s View of the Tractor Service Business,” by Paul Du- 
mas, Impiement & Tractor Magazine; “A Practical Ap- 
proach to Operator’s Comfort,” by C. W. Cannon and 
j Earl Cox, Allis-Chalmers Mfg. Co., and “Farmall Cub Trac- 


tor and Implements,” by C. A. Hubert and J. L. Hipple, 
International Harvester Co. 
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exceedingly difficult work, one of the speakers 
recommended serious consideration of a low of 11, 
mph in addition to cover what he thinks is the 
whole range of farm implement operations. 

Pneumatic tires and a standardized power take. 
off at the draw bar are concepts that have changed 
the entire course of American agriculture. The 
modern tractor has four forward speeds in the 
range of about 2 to 10 mph, and the take off has 
been standardized at 535 rpm. 

Because the reaction speed of the farmer, ag of 
all human beings, is controlled by nature, advent 
of more general use of automatic or pushbutton 
controls seems probable. 


Ease of Operation 


An important aid to ease of operation visualized 
by one engineer would be a separate clutch to stop 
the forward travel of the tractor but maintain live 
power takeoff when the straw being harvested by 
a combine became exceedingly tough or when 
stones had been blown into and emmeshed with the 
vegetation. 

Although it appears that this improvement 
would be most advantageous when operating for- 
age harvesters, it would be valuable in speeding 
up all implement use because by proper selection 
and shifting his gears on the fly the farmer could 
work at the highest possible speed uphill or down- 
hill, through heavy or light growth and on dry 
fast land or in soft earth without stopping. 

Standardization of capacities of power controlled 
implements was urged by another speaker, who 
cited progress made by a joint SAE ~— American 
Society of Agricultural Engineers Committee on 
dimensional standardization of the cylinder and 
its location on the tractor. Capacity standards are 
important, he said, because they would open the 
way for interchangeability of implements with any 
tractor in a given drawbar horsepower range. 


Advent of LP-Gas Fuels 


Liquefied petroleum gases have shown a large 
increase in areas where bulk handling of propane 
and butane is available, the meeting was told. With 
advantageous antiknock characteristics, this type 
of fuel permits lower specific fuel consumption, 
crankcase dilution is absent, and carbon formation 
is substantially reduced. 

These fuels are of particular interest in connec- 
tion with development work now going on in the 
field of pressure injection because they are s0 
readily vaporized. Little carbon is deposited, indi- 
cating less trouble with nozzle clogging than with 
other types of fuel. 

Cold intake manifolds are recommended for gas 
fuels to obtain highest volumetric efficiency, but 
this is not essential. The heat box can be removed 
from the manifold, and shields can be installed to 
retard heat radiation from nearby exhaust piping. 
A carburetor air intake can be readily rigged uP 
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@ Among the manufacturing execu- 
tives who were honored guests at 
the dinner were: (left to right) 
Frank R. Pierce, president of Dear- 
born Motors Corp.; J. M. Tucker, 
vice-president of Massey-Harris 
Co.; A. W. Van Hercke, director of 
engineering, Tractor Division, Allis- 
Chalmers Mfg. Co.; L. H. Clausen, 
president, J. I. Case Co., and A. W. 
Phelps, president of the Oliver 

Corp. 
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to improve the cooling for higher efficiency. 
A hypothesis offered by one speaker was that 
LP-gas might be introduced by pressure injection. 
Although such a device had not been put to test 
to the speaker’s knowledge, he thought advantage- 
ous results might be accomplished in this way. 
_ Despite the advantages of propane and butane 
luels, discussers brought out that to obtain op- 
umum economy and smoothness of operation an 
engine designed for these liquefied petroleum gases 
would look like a plumber’s nightmare with a mul- 
tude of valves and fittings. 

A 250 hp engine designed for these fuels would 
cost about 40% more than conventional gasoline 
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@ Vice-President B. G. Van 
Zee (left! with C. T 
O'Harrow, chairman of the 
General Committee and 
chairman of the Tractor 
Activity Meetings Com- 

mittee 


engines, one engineer’ estimated, 
while another put the higher cost of 
such engines at $75.00 above conven- 
tional powerplants plus storage tank 
costs of not less than $175.00. How- 
ever, the discussers agreed that the 
LP-gas engine was an intriguing 
idea, and one which might well be 
developed if the economics of fuel supply, includ- 
ing state regulations of its use, worked out in 
favor of propane and butane. 

Another discusser proposed injection with added 
heat, because part of the favorable behavior of 
these gases is at a pressure in excess of the critical 
pressure and a temperature above the critical tem- 
perature so the fuel would be a gas when injected. 

Thus, he said, perfect atomization would be ef- 
fected, smoke would be avoided even when the 
mixture was rich, carbon formation and oil con- 
tamination would be avoided by eliminating crack- 
able droplets which could penetrate the gaseous 
boundary layer on the cylinder surface. 
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COMBAT VEHICLES Rida 
if 


BASED ON A PAPER* BY 


Col. Joseph M. Colby 


Detroit Arsenal, U. S. Army Ordnance 


(This paper will be published in full in SAE Quarterly Transactions) 


NGINEERING progress has placed the onus for 
success of military vehicles on the suspension. 
The military has hitched its suspension designs to 
the torsion bar because the great shock-absorbing 
capacity makes this construction particularly suit- 
able to combat operations. 

With modern internal combustion engines, horse- 
power no longer limits mobility over battlefield 
terrain. It’s the suspension that restricts speed 
since this mechanism irons out ground irregulari- 
ties, reducing to a minimum shock transmitted to 
personnel and equipment in the hull. 

The suspension also determines the following 
vehicle characteristics: 


M4 - BOGIE SUSPENSION 





LOAD - DEFLECTION DIAGRAM 
FOR ONE WHEEL IN PARALLEL RIDE 





















































no 25000 
| 
| s 
° + 20000 ~ 
a | : 
wey * S 
—_+—315 15000 =F 
| <\= 3 af 
| 
3 7) y « 
2|2 10000 & 
A a 
— 4 
s000 © 
| | | 








| 2 an) i hoa 
WHEEL DEFLECTION - IN. 
| resouno COMPRESSION 
480 STATIC DEFLECTION 


EXCESS ENERGY STOREO AT FULL COMPRESSION 
AREA A - TOTAL FROM VOLUTE SPRINGS 12700 IN. LB. 





Fig. 1—Spring curve for the volute-spring bogie suspension on the 
M4 medium tank. Small vertical wheel travel permitted by this suspen- 
sion limits it to low-speed vehicles 





1. Comfort and safety of the crew. It establishes 
the limit of their endurance. 


2. Reliability of other tank components in pro- 
portion to its ability to absorb shock which other. 
wise might be transmitted to these parts. 

3. Stability of the firing platform. Amplitude 
and frequency of vehicle pitch and roll affect the 
gunner’s ability to deliver effective firepower 
whether or not the gun is stabilized. 

4. Obstacle-crossing ability. A suspension pro- 
viding greater vertical movement of wheels will 


enable the vehicle to negotiate higher and more 
abrupt obstacles. 


5. Tractive ability. A suspension which permits 
the track to conform to irregular terrain features 
allows more effective grouser action. Result: in- 
creased tractive ability. 


Tosion Bar Boosts Performance 


Military experts attach such great importance to 
the torsion bar suspension because it satisfies these 
criteria by offering: 

a. Higher sustained speed over adverse battle- 
field conditions; 


b. Greater comfort and reduced fatigue of tank 
personnel; 


c. A more reliable vehicle since components are 


cushioned from shock; 


d. A more stable firing platform for delivery 0! 
effective firepower ; 


e. Improved obstacle-crossing ability; 
f. Better traction; 


g. More reliable track operation through use of 


the compensator; 


h. Greater protection since most of the mecha- 


nism is behind armor plate. 





* Paper “Torsion Bar Suspension,” was presented at SAE ' 
Transportation Meeting, Chicago, April 17, 1947 
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Fig. 2-These data are results of tests comparing ride of the T20E3 tank, with torsion bar suspension, versus that of the M4A1 tank, with 

bogie-type suspension. Curve A represents vertical acceleration at the center of the fighting compartment; curve B is vertical acceleration at 

the right side of the hull; curve C is the vertical acceleration at the left side of the hull; curve D indicates pitching of the vehicle about 
a transverse axis 


The torsion bar suspension accomplishes all this 
without increasing the critical width dimension of 
the vehicle. 

While its predecessor —the volute-spring bogie 
Suspension — was simple and reliable, it proved to 
be inadequate for modern equipment because it 
Was intended for speeds below 10 mph. Its articu- 
lation or walking-beam action limits the wheel to 
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a small vertical rise. The effect of articulation is 
lost at higher speeds so that the entire bogie pan- 
cakes to the ground, leaving only limited spring 
action to absorb the shock. 

Spring curve for a wheel of a medium tank bogie 
is shown in Fig. 1. Vertical travel is 31, in. against 
a maximum compressive spring stress of 20,000 Ib. 
Area “A” under the curve represents the shock- 














dimension. 


absorbing capacity of this suspension. Obviously versely under or through the belly of the vehicie 
great improvement in ride could be made if the Since the crank arm is rigidly attached at its engg 
wheel travel against the spring could be increased. both to bogie wheel axle and shaft, and since the 
Substituting an individually-sprung wheel for shaft turns freely in a bearing at the crank eng 
the bogie-type suspension solved the problem by while the opposite end is anchored to the vehicle 
providing the maximum wheel travel. But such vertical movement of the wheel twists the shaft. 
early suspensions were criticized because they took The transverse shaft is simply a rod-spring de. 
10 to 14 in. of inside hull width on each vehicle signed to resist the torque or twisting moment of 
and width is the most critical combat vehicle the applied force; it then untwists and returns qjj 
components to normal position. 
The torsion bar suspension overcomes this objec- Early development tests demonstrated the 
tion since it occupies no inside tank width. Vertical greatly superior ride of the experimental medium 
movement of the bogie wheel is transmitted tank T20E3 (with torsion bar suspension) over 
through a ‘crank arm to a shaft running trans- that of the medium tank M4A1. Fig. 2 summarizes 





NEW MILITARY VEHICLE TORSION BAR DESIGNS | 


Since most combat vehicles such as tanks and armored cars Present approach to the problem is the use of primary 
are relatively constant-weight units, the difficult variable-load | and secondary springing, as shown in “a,” “b,” and “d.” The 
factor need not be considered in these designs. But with chart in ‘“‘c’’ compares the secondary springing arrangement | 
cargo-carrying tactical vehicles, effects of load on ride, weight shown in “a” and “b”. It shows the bar and tube torsion | 
on spring frequency, and impact on shock-absorbing capacity spring to give greater wheel deflection than the two-stage 


complicate the problem and resulting suspensions. bar torsion spring suspension. 
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the test results. 

This and other initial designs achieved the func- 
tional objectives of torsion bar suspension. Grow- 
ing in popularity, the torsion bar was then applied 
to light tank M24 and its associated combat team 
vehicles -dual 40mm gun motor carriage M19, 
155mm howitzer motor carriage M41, 105mm 
howitzer motor carriage M37, ahd others. 

Load-deflection of the torsion bar suspension in 
the medium tank M26 is shown in Fig. 3. Here 
each wheel has a maximum vertical movement of 
8 in. from static load position to slam. Area “A”’ 


. under the torsion bar spring curve reveals that 


this individually-sprung torsion bar has 4.2 times 
the shock-absorbing capacity of the volute-spring 
bogie suspension of the medium tank M4, shown in 
Fig. 1. 


Absorbing the Shock 


To increase further the shock-absorbing capacity 
of the torsion bar suspension, a volute-spring 
bumper comes into action after approximately 514 
in. of vertical wheel movement. Shock-absorbing 
capacity of the bumper spring, as indicated by 
area “C,” is 1.5 times that of the M4 bogie suspen- 
sion spring. 

In addition to the volute-spring bumper, double- 
acting shock absorbers are placed on the two fore 
and aft wheels of the suspension. These shock 
absorbers not only damp out high-amplitude pitch 
tendency of this suspension, they also can absorb 
the energy within the shaded area “B” —a capacity 


more than three times that of the M4 bogie 
suspension. 


Why the Ride Is Soft 


Over good terrain where wheel travel is low, a 
soft ride is obtained because of the low rate of the 
torsion bar springs. Rougher terrain increases 
wheel-movement amplitude and brings the double- 
acting shock absorbers into play. This boosts the 
system’s shock-absorbing capacity to a maximum 
that is nine times that of the M4 bogie suspension. 
Reverse action of the shock absorber absorbs much 
of the rebound force. 


Another interesting mechanism in this new sus- 
pension is the track-slack compensator. With high- 
amplitude movement of the road wheels, the track 
tends to become slack when either the fore or aft 
wheel is fully raised. This tendency is overcome 
by providing linkages between the front wheels and 
sprockets and between rear wheels and idlers. The 
idler or sprocket moves out to adjust for track 
slack when the fore or aft wheel is raised. 

Extensive tests demonstrated that compensators 
on one end of the vehicle will suffice. 

Other desirable features of the torsion bar sus- 
pension include protection of the mechanism behind 
armor plate and reduction of unsprung weight. The 
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Fig. 3- These spring curves for the torsion-bar suspended M26 tank 
depict the superior shock-absorbing ability of this suspension compared 
with that of the volute-spring bogie type shown in Fig 1 


faster the vehicle, the more important becomes the 
unsprung weight consideration. 

These items explain why Army Ordnance feels 
the torsion bar is here to stay. 

The Germans and Russians use torsion bar sus- 
pensions; but none of their known designs permits 
a large vertical wheel movement. Therefore, ride 
quality of their vehicles is considerably below 
American Ordnance standards. 





SAE DEVELOPS NEW 
TORSION BAR MANUAL 


A first-of-its-kind manual on design and 
manufacture of torsion bar springs has 
been developed and readied for publica- 
tion by an SAE committee of suspension 
specialists. 

Prepared by this group under Tore 
Franzen, Chrysler Corp., the manual 
contains best-known practices that met 
with much success in the Army Ordnance 
wartime program .. . tools for the de- 
signer such as formulas, charts and 
sample calculations as well as proper 
production processing procedures. 

The Manual on Design and Manufac- 
ture of Torsion Bar Springs is available 
from the SAE Special Publications De- 
partment. Price is $1.50 to members and 
$3.00 to nonmembers. 




















oe by animated discussion of a program of excellent papers, 
the SAE National Aeronautic Meeting, Oct. 2 to 4 in Los Angeles, 
was one of the highlights of this year’s national technical meetings 


of the Society......... 


The meeting was sponsored by the SAE Aircraft, Aircraft Power- 
plant, and Air Transport Activities with the cooperation of the San 
Diego, So. California, No. California, Oregon, and Northwest Sections, 
and the Spokane, Salt Lake City, and British Columbia Groups of the 
Society. The Aircraft Industries Association of America, Inc., and the 
Air Transport Association of America were cooperating organizations.... 

General Chairman was F. W. Fink, and J. H. Kindelberger again 
served as chairman of the Aircraft Engineering Display Committee. 





R. F. Gagg, left, a member of the Manly Memorial 
Medal Board of Award, presenting the 1946 Manly 
Medal to Cearcy D. Miller, Battelle Memorial Institute, 
for his paper “The Roles of Detonation Waves and 
Autoignition in Spark-Ignition Engine Knock as Shown 
by Photographs Taken at 40,000 and 200,000 Frames per 
Second,” presented June 5, 1946, at the SAE Summer 
Meeting, and repeated before a number of SAE Sections. 

Miller was with the National Advisory Committee for 


Aeronautics when he made the study 


Animated 


be used in large num- 
bers. The general as- 
pects of both problems 
were discussed thor- 
oughly at the sessions 

Not neglected, how- 
ever, were the difficul- 
ties now facing the 
makers and operators 
of today’s conventional 
transports, where ever 
higher speed (although 








Sonic Speeds Spur 
Aero Redesigning 


IRCRAFT engineers — irrevocably committed to 

provide flight at ever-increasing speeds — are 
discovering that as these speeds get closer and 
closer to the speed of sound the whole basic con- 
cept of aeronautical engineering must be revised. 
But this isn’t all the meeting disclosed, for it was 
revealed that even when the design problems are 
solved, there will still remain operation and traffic 
problems of so critical a nature as to require 
a completely new approach before jet aircraft can 





still considerably under 
the speed of sound), 
longer range, and more nearly all-weather opera- 
tions are providing plenty of headaches. 


High-Speed Operation 

Sweptback and low-aspect-ratio wings were sug- 
gested by one speaker for flight at transonic 
speeds (speeds around the speed of sound). 

Although so far we do not have an adequate the- 
ory for the flow of gases in the transonic region, 
tests seem to indicate that sweep has somewhat the 
effect of raising the Mach number at which 
transonic disturbances occur and also of mitigat- 
ing them when they finally are encountered, 45 
speed increases still further. 

The speaker explained that as airflow approaches 
the speed of sound, compressibility effects, cue 
to the elasticity of air, cause pressure disturbances 
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essions Mark Aero Meet 


to be propagated. Drag in- 
‘eases so much, according 
to the speaker, that enor- 
mous power may be required. 
Far more serious, it was re- 
ported, are the problems of 
stability and control. Con- 
ventional airfoils apparently 
experience a sudden loss in 
lift as this region is entered, 
so that the problem is really 
me of evolving airfoil shapes 
that do not experience this 
loss in lift. 

Before jet aircraft can be 
leveloped to a state of com- 
mon usage, the all-weather, 
all-plane traffic control of 
high-speed flight must be 
adequately solved, according 
to another speaker. 

The efficiency of the jet en- 
gine drops off as flight takes 
place at altitudes lower than 
the optimum, it seems, con- 
sequently it is important that 
the flight control system take into consideration 
what this altitude is for each plane. Apparently, 
planes must also be suitably spaced, as the high 
speeds of these craft require sufficient maneuver- 
ing airspace. 

Probably most important of all, it was pointed 
out, the control system must be able to assign 
irrevocable landing positions and procedures be- 
fore the plane is scheduled to begin its descent, 
and holding procedures should be eliminated as an 


integral part of the traffic system. Present-day 
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R. C. Loomis, Air Transport Meetings Committee chairman, left, with Major 
A. L. Klein, center, Aircraft Meetings Chairman, and L. D. Bonham, chairman 
of the SAE Southern California Section. 





holding and stacking procedures are both uneco- 
nomical and extremely unsafe for these aircraft, 
according to the speaker, who said flatly that if 
holding and’ stacking procedures are not elimi- 
nated, the jet transport certainly will be. 

Although it was generally agreed that the metal 
fuel tank is on the way out, due to its weight and 
relatively small fuel capacity, considerable discus- 
sion arose as to the relative advantages of the 
two types of integral tanks. 

The integral fuel tank utilizes structural cavi- 
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Based on discussions and nine papers presented at five 
Aircraft and Transport Sessions under__chairmanship_ of 
L. D: Bonham, H. W. Adams, J. S. Marriott, Mac Short and 
Harold Hoekstra. . . . “Fuel Tanks—Integral versus Blad- 
ders versus Meta! Cells,” by J. E. Lindberg, Jr., Frank 
Zerelli, and C. R. Ursell, Pan American Airways, Inc.; “Re- 
search on Aircraft Hydraulic Packings,” by T. J. McCuistion, 
F. E. Clark, R. A. Clark, ay L. E. Cheyney, Battelle Memo- 


rial Institute; “ The  Caus or Pneumatics for Intermittent 
Services on 9 rere “". F. —s and H. F. Gerwig, 
Consolidated Vultee ae raft Cx “Traffic Control Re- 


quirements r Jet Transport A vcrati” by W. T. Dickinson, 
Douglas Aircraft Co., Inc.; “The Calculation of Heat Re- 
quired for Thermal Ice-Prevention in Specified Icing Con- 
litions,” by Carr Neel, Mage et “Problems in Compressible 
Flows for Airplanes,” by John Stack, NACA; “The De- 
signer and Manufactt uring Co sts,” by G. W. Papen, Lockheed 
Aircraft Corp.; ‘Decimal Dimensioning — What Profit?” by 
O. E. Kirchner, American Airlines, Inc.; and “A New Ap- 
proach to Cockpit Layout,” by Com. T. D. Davies, Bureau 
of Aeronautics, Navy Department. . . . All of these papers 
will appear in briefed form in forthcoming issues of the 
SAE Journal, and those approved by Readers Committees 
will be published in full in SAE Quarterly Transactions 

Presented at an Air Transport Session closed to reporting 
were three papers . . . Operational Experiences on the 
Constellation: “Structures, Engines and Accessories,” by 
J. G. Borger and A. P. Elebash, Pan American Airways, Inc. ; 
‘Supercharging, Handling and Loading Characteristics,” by 
R. C. Loomis, E. E. Cannady and W. L. Harper, Trans 
World Airline; Operational Experiences on the DC-6: 
‘Supercharging, Handling and Loading Characteristics,” by 
J. S. Martin, United Air Lines, Inc. 











ties, generally in the wing, which are made fuel- 
tight by caulking with sealant between the faying 
surfaces of the structure surrounding the fuel cell, 
or by putting an adhesive covering over the in- 
terior of the structure. 

The caulked type was reported to give excel- 
lent service; but, as one discusser pointed out, 
it requires a heavier structure. and extra rivets 
must be added to prevent motion between members. 

The adhesive membrane type of tank, on the 
other hand, was said to be lighter and not to re- 
quire the extra rivets. In some cases, however, 
poor service experience was reported with this 
type. It was admitted that it requires close fits 
between structural members and good accessibility 
must be provided for application of the material 
to the structure. 

It appears that as experience with this type is 
being accumulated, maintenance costs are going 
down, and in general, it looks as if the industry 
is close to a satisfactory solution of the fuel tank 
problem. 

So far, service experience with bladder cells, the 
third type of fuel container, has been insufficient 
for a complete evaluation. Leak detection was said 
still to be difficult. 

The trials and tribulations experienced in de- 
veloping a pneumatic system for the XB-46 4-jet- 





engine propelled 93,000-lb bomber were related by 
another speaker. 

Weight and space considerations, as well as the 
extreme speed of operation required, eliminateg 
electrical“and hydraulic power from consideration. 
he reported. 

The achievement was: 1-sec bomb door opera- 
tion, retraction of main landing gear and doors 
closed in 5 sec, and split-second application or re- 
lease of brakes. 

Other advantages of pneumatics were said to 
include: elimination of fire hazard due to leaks. 
and ability to store energy for operation while on 
the ground so that on take-off the engines are not 
robbed of power for retracting the landing gear. 

Many problems still appear to need solving, such 
as: finding seals that don’t bond themselves to the 
cylinder wall; design of pressure regulators with 
a spring rate sufficiently low so that temperature 
changes and very small adjustments do not cause 
high pressure changes, relief valves that last 
longer, and pneumatic ground starters, especially 
for jet engines. 


Hydraulic Packings 


The packing — one of the weakest points in pres- 
ent-day hydraulic systems—was reported to be 
the subiect of a vast amount of research. 

The O-ring packing, used in aircraft since 1942, 
was said to have proved relatively satisfactory 
and is the best all-round hydraulic packing design. 
It was admitted, however, that it has a tendency 
to extrude under high pressure and to fail by sc- 
called spiral failure. In fact, discussion brought 
out that it may be necessary to use some material 
other than synthetic rubber for them. 


Ice Prevention 


A report was presented on a new method of 
designing for ice prevention that has been success- 
fully applied to the DC-6. 

This method is based on fundamental research 
into the problem, and supplements the empirical 
methods used on earlier designs. The new theory 
was said to call for less heat applied to the heating 
area, more intense heat on the leading edge, and 
for a variation in the distribution of heat along 
the wing span. 

In develoving the method meteorological con- 
ditions conducive to the formation of ice were 
studied at the same time that flight tests were 
made in natural-icing conditions with two 8-ft- 
chord heated airfoils. 


Cockpits Redesigned 


Progress was reported by a Navy speaker 0! 
the simplification of cockpit layout. Basically the 
approach is one of establishing the operator s 
position, analyzing the data he must receive, and 
then classifying them for optimum presentation 
Certain principles have been laid down, such as 

1. Automatic controls should be used where 
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they reduce the number of controls and do not 
endanger the safety of the plane. 

9. Controls should have a simple, logical asso- 
ciation between their movement and the results 
they effect. 

3 Controls and instruments should be grouped 
by association with unique conditions or situations. 
"4 Positions of different controls and instru- 
ments should be so related as to give the maxi- 
mum degree of check-off by noting simple relation- 
ships between them. 

5. Controls and instruments should be held to 
an absolute minimum. 

Such an approach establishes, it was empha- 
sized, not a standard cockpit but rather a standard 
philosophy for the design of cockpits for all types 
of plane. It was pointed out in discussion, though, 
that the Royal Air Force standard instrument 
panel used on all RAF aircraft has both economic 
and military advantages. 

It was generally agreed that the approach advo- 
cated is a sound one and hope was expressed that 
a plane using the layout proposed would be built 
and tested. 


Production Problems 


As one more link in the chain of savings being 
effected to keep the design and manufacturing 
costs of airplanes to a minimum, it was reported 
that more and more manufacturers are turning to 
the decimal dimensions on their drawings. In fact, 
it appears that this system is on the verge of com- 
plete acceptance by the aircraft industry. 

This system was said to have many of the ad- 
vantages of the metric system, such as simplified 
addition and subtraction, less drafting errors, ease 
in reading, less mental confusion in using, and no 
need for fractional equivalent transpositions. At 
the same time, unlike the metric system, little 
opposition to its adoption was met. It was reported 
that the average company takes 2-4 years to make 
a complete change-over. 

Another speaker stressed the importance of the 
design engineer in attaining functionally better 
airplanes at lower cost, for by his drawings and 
specifications, he establishes the minimum cost of 
the plane. The degree of factory efficiency, tooling 
ingenuity, and purchasing resourcefulness deter- 
mines how closely the factory approaches this 
minimum, but it was emphasized that the factory 
cannot reduce the cost below the minimum estab- 
lished by the design engineer. 

Costs under the control of the design engineer 
were said to include raw materials, equipment, 
labor, and tooling. 

The Saturday forenoon Air Transport Session 
was closed to reporters, and no summary of what 
transpired there is included in this report. The 
paper by Marvin Whitlock, American Airlines, 
Inc., originally scheduled for presentation at that 
session, was withdrawn and not presented. 
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Based on discussions and nine papers presented at four 
Powerplant Sessions under chairmanship of John Young, W. 
J. Blanchard, Ivar Shogran and N. C. Price .. . “Design of 
Fire-Safe Electrical Systems for Aircraft,” by T. M. Dahm, 
Lockheed Aircraft Corp.; “CAA Aircraft Fire Prevention 
Developments,”” by H. L. Hansberry, CAA; “Future Power 
for the Personal Airplane,” by J. W. Thorp, Thorp Aircraft 
Corp.; “Reduce Airplane Noise Through Basic Design,’” by 
W. E. Burnham, Beech Aircraft Corp.; “The Allison V-171| 
Exhaust Turbine Compounded Reciprocating Aircraft En 
gine,’ by Dimitrius Gerdan and J. M. Wetzler, Allison Divi 
sion, GMC; “Engine Compounding for Power and Effi 
ciency,” by E. F. Pierce and H. W. Welsh, Wright 
Aeronautical Corp.; “The Metallurgical Aspects of Ga 
Turbine Wheels and Nozzles,” by E. M. Phillips, Ger 
Electric Co.; “Turbine Engine Blading: Manufacturing 
Techniques and Fastening Methods,” by A. T. Colwell and 
R. E. Cummings, Thompson Products, Inc.; and “Electric 
Analog Studies for Turboprop Control Systems,” by G. A. 
Philbrick, Philbrick Researches, Inc. W. T. Stark and W.-C. 
Schaffer, Wright Aeronautical Corp... . All of these papers 


will appear in briefed form in forthcoming issues of the 
SAE Journal, and those approved by Readers Committees 
will be published in full in SAE Quarterly Transactions 








Recent Gas Turbine 
Progress Analyzed 





HE reciprocating engine pure and simple was 
definitely in the background at this meeting as 


far as large, high-powered powerplants are con- 
cerned. The only papers about reciprocating units 
discussed compounding them with turbines or jet 
stacks to increase their performance. The gas 
turbine, on the other hand, was analyzed from 
several points of view: metallurgy, manufacturing 
techniques, and control. 

A new approach to the noise nuisance was advo- 
cated, and the future of light engines was dis- 
cussed. Other papers covered fire prevention, an 
ever-important subject on which much work still 
remains to be done. 


Compounded Engines 


A revolution appears to have taken place in the 
aircraft powerplant field in the past few years. 
The reciprocating engine, which dominated the 
field for 45 years, seems to be giving way to the 
turboprop, turbojet, ramjet, and even the rocket. 

Some engineers are convinced, however, that the 
reciprocating engine will continue to be used for 
certain specialized applications. In particular, 
according to one speaker, it will be used where 
thermal efficiency and low fuel consumption are 







































































the most important considerations, for in this area 
he still considers it to be superior. Where low 
engine weight is more important, the turbine ap- 
parently will reign supreme. 

Although some improvement in the performance 
of reciprocating engines can be made by modifica- 
tions in mechanical efficiency, compression ratio, 
mixture strength, and ignition timing, the greatest 
possibilities for additional power and efficiency 
were reported to be in recovering heat from the 
exhaust system. 

An extensive analysis of the power recovery 
problem came up with the following conclusions: 

1. At low altitudes and high speeds, the jet 
stack system (in which the momentum of the 
exhaust gas is converted to thrust by means of 
stacks) appears best. 

2. At low and medium altitudes, moderate 
speeds, and long range, the blowdown turbine sys- 
tem (in which kinetic energy of the exhaust is 
converted to useful power through a turbine) 
excels. 

3. At very high altitudes, the pressure turbine 
system (in which the exhaust is collected in a 
manifold to be discharged in a steady flow) and 
the double compounded pressure blowdown system 
(in which a blowdown turbine and pressure tur- 
bine system are in series) are practically without 
competition. 

The field of power recovery engines was said not 
to be entirely limited to long-range operation. It 
was reported further that power recovery engines 
of the blowdown type can be built within the same 
cowl line and with very little increase in engine 
length, and deliver 15% or more take-off power 
for almost the same size. 

One speaker described how a geared exhaust- 
driven turbine was added to the rear of the first 
stage of an Allison V-1710-E-27 2-stage super- 
charged engine. Although the development has 
since been dropped (because it was felt that the 
time could be better spent on the turboprop en- 
gine) tests did show that a marked improvement 
in cruising fuel consumption can be attained. 

At 19,000 ft a conventional single-stage engine 
having the same compression ratio and blower 
ratio developed 950 hp with a cruising consump- 
tion of 0.480 Ib per bhp-hr, whereas the turbine 
compounded engine developed 1040 bhp with a fuel 
consumption of 0.395 Ib per bhp-hr-or a reduc- 
tion of almost 18% in fuel consumption. 

Unfortunately, at certain conditions the exhaust 
gas temperatures were too high for safe overation 
with the turbine used in the tests, so that it was 
not possible to operate at best economy fuel-air 
ratios without endangering the turbine. It ap- 
peared that exhaust turbines would have to be 
designed to withstand gas temperatures of 1800- 
1900 F. 

The successful application of the gas turbine 
as a prime mover was delayed many years, an- 
other speaker reported, by the lack of metals 





capable of withstanding the high temperatures 
essential to efficient operation. Thus, he continued 
it has been necessary to expend a vast amount of 
effort on the development of materials f 
parts as wheels, nozzles, and blades. 

In discussion, it was pointed out, though, that 
the time has come for us to expand our knowledge 
of the properties of alloys already available, aot 
only for the sake of design information, but to 
acquire product uniformity. We are still unable 
to utilize properly some of these alloys, the dis. 
cusser said, because we lack the means for e¢p. 
nomical fabrication of parts. We should devise 
more satisfactory means for forging blades eco. 
nomically from available materials, he continued. 
before concerning ourselves about alloys even more 
difficult to handle. 

Some progress along these lines was reported, 
although at the same time it was admitted that 
the surface had hardly been scratched as far as 
reducing costs and making parts to closer toler- 
ances by way of advances in engine design alloys 
and improved manufacturing techniques. 

At present, one speaker said, it is desirable to 
hold parts as closely as is commercially practi- 
cable, as it is not yet known just what loss in 
performance occurs when buckets, blades, and 
vanes vary from the ideal airfoil contour. 

Apparently lowest costs are to be expected when 
these parts are made by wide limit or precision 
forging plus finishing operations. Cost is a seri- 
ous matter, he said, because blades, buckets, and 
vanes may total 2000 or more in a single engine. 

For the moment the trend seems to be toward 
forging buckets and blades, although other meth- 
ods, such as investment casting plus finish opera- 
tions and machining from bar stock, will also 
continue to be used. Precision was reported as 
increasing on all three methods. 

According to the speaker, the best all-round 
method of attaching the buckets is by the British 
loose-fit, fir-tree root. The blade attachment, being 
one of the most highly stressed points of the ma- 
chine, must make efficient use of material. The 
general aim is, he said, to obtain uniform loading 
on the teeth and to reduce regions of stress con- 
centrations as much as practicable. 


or such 


Turboprop Control Systems 


A new research tool called the analog was said 
to solve almost instantaneously problems in the 
design of turboprop control systems that would 
take days of calculation and testing by the older 
analytical and empirical methods. The device pre- 
sents an oscilloscopic time plot showing the be 
havior of important variables. It is thus possible 
to explore quickly all possible combinations to 
establish the optimum design. The analog is com- 
posed entirely of electronic components, which are 
widely adjustable to simulate any particula! de- 
signs of turboprop engine and control system 
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The pure jet engine is not expected to take over 
the low-horsepower field for a good many years, 
for it was stated definitely that at the speeds the 
private pilot can afford, the propeller still does a 
better job of producing thrust than does the jet. 

One speaker did predict, though, that the turbo- 
prop may soon challenge the estate of the recipro- 
eating engine in this field, for the gas turbine is 
one of the most promising avenues for the explora- 
tion of weight reduction, which would make pos- 
sible much lighter and more compact planes than 
heretofore. Before this happens, however, certain 
troublesome problems need solving, such as: 
reducing fuel consumption, speed reductions of 10 
to 30 to 1, and a sufficiently powerful starting unit. 

Meanwhile, the speaker sees a trend toward 
simplified engine structures paralleling that of the 
automobile field. Thus the small size engine may 
soon be a 4-cyl, in line or square 4-cyl arrangement, 
cast en bloc. 

As emphasis on vision increases, the speaker 
prophesied that the inverted inline engine would 
come back into vogue. However, the horizontal 
opposed engine will continue to retain its popu- 
larity for some time to come, he said. If the good 
installation features of all opposed engines were 
combined and the bad features eliminated, he felt 
the result would be an engine sure to retain its 
present acceptance for a much longer period than 
it otherwise would. 

Two low-cost approaches were suggested as de- 
serving of further study: the now almost forgotten 
2-cyl opposed arrangement and the 2-stroke cycle 
(despite starting problems, high specific fuel con- 
sumption, unstable idling, and noisy exhaust, for 
the author pointed out that all these difficulties are 
capable of practical solution). 

He does not foresee the use of automobile en- 
gines in airplanes, for the weight disadvantage of 
this type of engine and its cooling system would 


SAE Past-President Mac Short, left, 
with Capt. L. D. Webb, Aircraft 
Industries Association, Thomas 
Wolfe, vice-president of Pan Amer- 
ican World Airways System, and 
John Stack, National Advisory 
Committee for Aeronautics 
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dictate larger and more expensive airframes, which 
would increase total costs beyond the amount that 
could be saved on the engine. 

Noise, perennial headache of the low-horsepower 
equipment manufacturers, was suggested as more 
likely to be solved by attempting to reduce it at the 
source than by loading the plane with more and 
more insulation, which is expensive in terms of 
weight and space, and does not help to reduce the 
noise for people outside the plane. 


The propeller was admitted to be the worst of- 
fender, but one bright spot appears in the picture: 
the propeller required for best efficiency is also the 
least noisy. Controllable-pitch propellers were said 
to be more effective than the 2-speed gear box, 
but, in the final analysis, the only solution was 
reported to be to reduce tip speed, which boils 
down to slow rpm and large diameter. If propeller 
noise is reduced, it was pointed out, other noises 
will have to be reduced. It will then be necessary 
to develop a muffler that really works, which it 
appears present-day ones do not. 


Fire Prevention 


A progress report on the CAA fire prevention 
program revealed that the subject is being studied 
from many angles, such as, the development of a 
fire-resistant doped fabric, noninflammable hy- 
draulic fluid, fire resistant lines and fittings for the 
vacuum or air pumping system, effect of engine 
fire on integral wing tanks, engine fire ignition 
sources. 


With much work still to be done, a few tentative 
conclusions have already been reached. Several 
noninflammable materials have been discovered, 
for instance, that may be used as hydraulic fluids. 
Incomplete tests were also reported to indicate that 
so-called safety fuels give no added safety over 
regular gasoline. 
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TRUCK REQUIREMENT ANALYSIS 





Name of compeny or owner__Nonstop Hauling Company 
Addres_145 West Avenue 





_City_ Central City, Michigan 
_Location (where truck used) Michigan 
Type of Operation: (Check one) fl intercity C0 City%r suburban 


Type of business Over-the-road haulers 





() Off -the-highnwoy 
Comments bight traffic 
Materials to Be Havied: General freight Maximum paylood 26 tons lbs. 
Weight_ Per 2s Size containers 
Body: Type _Somitrailer _Dimensions__30 feet Weigh_11,000 pounds 
Comments. Noningulated -- closed. Tandem axle. = 
Operating Conditions: Roads: (Check one) &) Poved Unimproved 
Terrairm ‘Check one) &) Level C0) Rolling () Mountcinous Maximum grode 5 * 
Comments Less than 5 per cent of route is uphill. Ted 
Hauling Conditions: Doily mileage 300 Hours operated daily 10 Locded both ways _ Yes 
Poylood: (Check one) Fixed maximum load ] Variable load Diminishing lood 
Comments Hauling conditions favorable. Modern streamlined semitrailer. 
States in which Vehicle Will Operate: Licensed in Michigan 
Operated in_Illinois and Michigan 
; Performance Requirements: Maximum operating speed on level roods 45 miles per hour 
i Schedule requirements__500-mile run in 10 hours 
Comments: _ —s 
Compony_ Nonstop Hauling C my 
Dete 1-2-50 By : RGA Ae 
(Signature) 
TRUCK APPLICATION RECOMMENDATION 
Truck or Tractor: Moke Model Wheelbase Tire size. a 
Approved gross vehicle weight 
Lood distribution, total GVW: Front Ibs % Reor Ibs 
Engine: Model Broke horsepower 1% ot 2800 rpm. 
Performance: Maximum rood speed miles per hour 
Ability (full lood) Negotiate a % grode at miles per hour 
Transmission: Model Number forward speeds Direct in. Aux. trans 
Reer Axle: Model__ Type be = Ratio 
Brakes: Type = 
Electrical Equipment: Generator: Volts Amp Battery: Volts Amp. hr. cap. No. plotes. 
Other Equipment: 
Fig. 1 





& STEPS 


BASED ON PAPER* BY 


J. N. Bauman 
VICE-PRESIDENT 





IGHT steps—taken in order—are necessary to 
match trucks to their jobs effectively. They 
are: 
Determine what the truck has to do; 
Determine the horsepower needed; 
Select the model with the right capacity, 
wheelbase, and load distribution; 
. Select proper tire sizes and types; 
, Select axle best suited for the work; 
Determine rear-axle ratio which will pro- 
duce greatest operating economy; 
Select the transmission which will give 
most efficient operation; 
Select optional equipment items which will 
give best possible results. 

Regular application of these eight steps in select- 
| ing trucks would complete the engineering cycle 
which begins with design, following it through to 
responsibility for most efficient use of the vehicle. 
Failure to take the proper steps in selection has 
resulted in tremendous waste and has hindered 
development of the motor transport industry. 


The Truck’s Job 


Lack of advance knowledge of what is expected 
of a truck has probably been the most important 
' cause of improper truck application. The user has 
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*Paper “Truck Application” was presented at SAE National West Coast 
Transportation and Maintenance Meeting, Los Angeles, Aug. 22, 1947. 
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never understood exactly what the supplier must 
know about the work the truck is to do. 

A “Requirement Analysis” form helps greatly 
to improve the buyer’s understanding. (See Fig. 1.) 
On this form is space to record all the essential 
information the supplier needs to indicate the right 
truck for the particular work. 


Determining Horsepower 


Horsepower is used to measure performance 
néeds because it is the only readily available 
measurement of truck performance that is pub- 
lished and usable. It is also one of the elements in 
the recommended measurement of truck perfor- 
mance adopted by SAE. 

An engineering analysis of the work to be done 
is the base upon which horsepower needs are de- 
termined. Criteria for making this determination, 
based on years of research and operators’ €X- 
perience, are: 

City or Suburban Operation 

(Straight Truck — 20 mph up a 514% grade net) 

(Tractor-Trailer — 20 mph up a 344% grade net) 
Intercity Service 

(Straight Truck —20 mph up a 5% grade net) 

(Tractor-Trailer —-20 mph up a 3% grade net) 

This performance measure was adopted because 
of its uniform application and simplicity. It is con- 
venient—but not universally applicable. Most 
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TRUCK 


APPLICATION 





SERVICE RATING FACTORS 
FOR 
CITY- OR SUBURBAN-TYPE SERVICE* 


between frequent stops on hord 





TYPE OF RUNS long of medium city ond subur Large number of short fast runs 
bon runs on normal schedules 


working schedules 








—— — —_ — + 


Service Rating Factor 1.0 % 1.05 





j 
MAXIMUM LOADED | 
SPEED— 35 mph 40 mph | 45 mph SOmph. | SS mph 





m.p.h. governed 














(eeteineeenenteenee ee j — - T ~ > - o-- —— + — 
Service Rating Factor qi 1.00 | 1.00 1.02 104 | 1.06 
} i 4 4 

oe e | 
AMOUNT OF HILLS- | 
Proportion of loaded | | } 
truck mileage going up 5%] 10% N 20% 5% 10% | 35% 4 
hill to total mileage | | | | 
Service Rating Factor | 1.0| 1.01 | 1.02 | 1.04 | 1.06 | 1.08 | 1.09 | 1.10 

| | | | 


PER CENT GRADES- | 
| 
| 





Maximum Grodient 3% 10% 





(500 ft. long or more} 





—E———e 


Service Rating Factor | 1.0 |1.01/ 1.02 1.03 1.04 | 1.05) 1.06) 10700 1.09 
i i j 















































| 
ROAD CONDITIONS Poved Unimproved | Consider Rough, hord | Mud, deep 
dirt, graded| able snow dirt of sand, wet 
and firm | ond ice rock bed cley 
4 — AL Se 2 
Service Rating Factor 1.0 1.02 1.03 1.05 1.10 
7 
TRAFFIC Light | Heavy 
Service Rating eaten 1.0 1.05 
pecial projects — off -the-highwoy-type service 7 ~ 
Fig. 2 





operations involve conditions which are other than 
normal. So every case has to get special considera- 
tion to see if it is going to deviate from the normal. 
To do this, each factor influencing horsepower 
is set up with a definite factor evaluation in pro- 
portion to its influence on power requirements. 
Figs. 2 and 3 show the factors which White’s or- 
ganization has given to these various conditions. 


Model, Wheelbase and Load-Distribution 


The model, the proper wheelbase and the load 
distributions are decided by the nature of the work 
to be done. Capacity is recognized as gross vehicle 
weight; the weight of the chassis, body and pay- 


load represent the task that the truck has to per- 
form. 


Here, again, no two operations are exactly alike. 

By establishing a table of factor evaluations for 
operating conditions affecting carrying capacity, 
we can determine the classification for any job 
by taking the factor for each condition and multi- 
plying them together. The amount of the product 
then establishes the gross weight classification. 
This is then translated into an (a), (b), or (c) 
classification; (a) being favorable; (b) moderate; 
(¢) unfavorable, by checking the classification into 
Which the factor falls. 


Fig. 4 shows table of the factors used for evalu- 
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ating operating conditions in terms of gross vehicle 
weight rating. 

When the model has been selected, wheelbase 
must be determined — which requires establishment 
of load distribution as well. 

Normal distribution between front and rear axle 


is 75% on the rear and 25% on the front—for a 
conventional truck. Normal for cab-over-engine 
jobs is 70% on rear and 30% on front. But this 
varies with different types of operation. So, the 
service must be checked to see what is needed 
from the particular unit. From this, we can de 
termine the wheelbase necessary to give the proper 
load distribution. 


Tire Selection 


Tire selection is simple; its simplicity should 
not result in lack of proper consideration. The 
needed tire capacity rating is related to the al- 
ready-determined load distribution, while selection 
of tread or special tires depends on the type of 
service. 


Selecting the Axle 


Single-reduction, double-reduction and two-speed 
axles each has a specific purpose — which is related 
to operating conditions. ~ 

The single-reduction unit, because of its light 
weight and simple design, should be used every- 
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SERVICE RATING FACTORS 
FOR 
INTERCITY-TYPE SERVICE 





SPEED—M.P.H 


Moaimum normal running 
peed or cruising speed 


Service Rating Factor 









































T be cx 
AMOUNT OF HILLS | 
Proportion of | je 5% | Y%, 15% 20%, %, 1 x » 15% 409 
truck mileage uphill 1 
tote! w# feoge | 
Service Rating Factor} 1.0 1.01] 1.03] 1.04] 1.06 | 1.08 1.09; 1.10 
u 3 aia 
— py a. 
PER CENT GRADE— | | | 
| | 
For the steepest long %| 4% % 6% 7%, | 8% | 99 \, % 11 '%| 12% 
grade (1,500 feet long | | 
: a . 
Service Rating Factor] 1.0| 1.01 ee 03 | 1.04) 1.05/ 1 na 07 | 1.08 1.09 





ROAD CONDITIONS 


Service Rating Factor 


Paved Unimproved dirt 


graded and firm 


1.00 1.02 








Consitherable snow 
and ice 


1.03 





— 


























TRAFFIC Light Heavy 
Service Rating Factor 1.0 1.02 
STREAMLINING GOOot NORMAL POOR 
Full, round fron t, smooth Square front, ribbed sides 
sides, streamlined toil square reor, lorge area rear 
combined with high speed combined with high speed 
of 50 m.p.h. or more) of 50 m.p.h. or over) 
— =n EE ee _ ——~ 
Service Rating Factor 97 1.0 1.03 








Fig. 3 (above) 


CAPACITY RATING FACTORS 


FOR 


GROSS WEIGHT CAPACITY RATING 





TYPE OF LOAD 


type of opera 
tion 


Fixed load, rap Fixed load Maxim 
diy diminishing 


with some high mur 


wm loads Normal mox 


m lood and 


pecks and many some high pecks 











light loads 
Capacity Rating Factor 1.07 1.05 1.03 1.0 
METHOD OF Loading from Loading from Oil field winch Hand, or hand 
LOADING power shovel power shovel ‘loading; ortruck truck, or con 
with dipper with 2-yord mounted crane veyor looding 
e rd dippe loading; or it 
capacity smatie equivalent 
Capacity Rating Factor 90 94 .% 10 
ROAD CONDITIONS off the highw Unimproved All pavement, A d 
excavot ugh proved r ds 
ugh que way with er 
oil field g- highwoy work way 
ging tro 
Capacity Rating Factor 92 1.00 1.05 1.07 
SPEED—M.P.H.— 
NORMAL RUNNING 
SPEED — x 35 40 45 


Capacity Rating Factor 


1.07 1.05 1.03 1.02 1.01 1.00 1.00 100 98 .%6 





CALCULATING THE TOTAL CAPACITY 
1.05 1.0 


Fig. 4 


1.07 . 1.01 


RATING FACTOR 











where it is possible to get a numerical gea: 


ratio 
of an adequate amount. It is usually limited to q 


7.21 gear ratio. Double-reduction axles are fo, 
higher ratios or when a single reduction of ade. 
quate capacity is not available . . . Two-speed axles 
are used primarily for more flexible gearing 

Selection of proper rear-axle ratio gives us ow 
last chance to place the engine in balance with 
speed and load. This is necessary to get maximum 
fuel economy and operating engine life. 

Rear axle ratio siiould be determined on the as. 
sumption that the truck will operate in direct drive 
during most of its loaded operation. The speed at 
which the user wants to operate has to be known 
This “cruising speed” is approximately 10% lower 
than the top governed speed. So, by setting the 
gear ratio in the rear axle so that the top fully 
loaded speed on level road will be attained in di- 
rect drive, at somewhat less than governed engine 
speed we will have the most economic operating 
range for the engine. 

This is accomplished by reducing the governed 
engine speed by 5%; then setting the rear axle 
ratio to attain maximum fully loaded speed on a 
level road in direct drive at this reduced engine 
speed. With this cruising speed, we determine the 
rear axle ratio, after knowing the tire size. 


Choosing the Transmission 

There are three generally used types of trans- 
mission — four-speed, five-speed; and auxiliary. 

The four-speed is used primarily for city and 
suburban work — and essentially on lighter equip 
ment. (It is, of course, direct in fourth). The five 
speed comes into direct in fifth as well as direct 
in fourth with an overdrive. (The overdrive is used 
chiefly where the truck or tractor-trailer is loaded 
only one way and makes the return trip empty.) 

The auxiliary transmission furnishes further ré 
ductions to make available greater starting torqui 
-and splits gears in the regular transmission t 
negotiate long grades with higher speeds and 
greater efficiency. ' 


Optional Equipment Items 
Final step is to select the right optional equ) 
ment items. This includes determining the proper 
weight of springs; type of brakes; generator ca 
pacity; and such things as gas tanks and satet) 
items. 


Conclusion 


All of these eight steps are necessary if we hope 
to fit a truck accurately to its job. Both user and 
manufacturer should give proper planning 
thought to applying trucks to the work they 
expected to accomplish. 

If proper consideration is not given to truck 
plication, the motor transport industry will alway: 
be penalized by higher costs than are neces 
and its full potentials will not be attained. 
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Fig. 1 —Section of series-gap plug 


NEW MATERIALS 


Increase Spark Plug Performance 


W. 


Cniet Eng 


[HE spark plug must satisfy two simple and 
easily met requirements: it must conduct high- 
nsion current into the combustion chamber, and 

t must furnish a pair of electrodes between which 

the voltage can spark. 

Much more difficult to satisfy are the negative 
requirements, which impose severe limitations 
on both materials and design. The spark plug 
must not interfere with the functioning of the en- 
gine. It must not break or disintegrate. It must 
not run at a temperature so high as to cause pre- 
ignition. It must be small enough to be located 
at the point in the chamber where ignition should 
be initiated, and it should not interfere with the 
engine cooling. It should not create an extraneous 
load on the ignition system, such as from foul- 

f the insulation surface by electrically con- 


rs Affecting the Functioning of Spark Plugs,”” was present 
ng of the Pittsburgh Section of the SAE, Pittsburgh, | 
1947 : 


ER, 1947 


A. BYCHINSKY 


» Division, GMC 


ducting coatings. It should not change its ability 
to produce a spark with a given voltage, that is, 
the gap should not change, and the sparking volt- 
age should not vary. It should not be affected by 
the engine. The materials of the plug should not be 
attacked by the fuels or products of combustion at 
the highest engine temperatures encountered. Nor 
should they be affected by the rapid‘ changes in 
temperature to which they are exposed. 


Stiffer Operating Conditions 

The high operating speeds, wide speed range, 
high compression ratio, high specific output, and 
economy of the present-day engine have made the 
job of overcoming these limitations a particularly 
tough one, requiring continued research, investi 
gation, and development. 

Translated into spark-plug requirements, this 
means that the plug must be able to operate over 
wide ranges of speed, pressure, temperature, and 
air-fuel ratio. 

Furthermore, the addition of such detonation 
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inhibitors as tetraethyl lead has greatly influenced 
spark-plug behavior. Plugs must also be adaptable 
to servicing or reconditioning. The use of the one- 
piece, nondemountable plug (that is, the insulator 
cannot be removed for cleaning) was made pos- 
sible by the development of spark-plug cleaning 
devices. Special needs that may be more important 
in the future include moisture proofing and radio 
shielding. Cost must also be given proper con- 
sideration. 

The electrodes must be able to resist high tem- 
peratures, corrosive gases, and erosive electrical 
discharges; nevertheless, they should be reason- 
ably good thermal conductors, they should permit 
the formation of a spark discharge at a low, con- 
stant voltage, they should be easily fabricated, and 
they should be available at low cost. 


Materials 


These specifications are not fulfilled in their en- 
tirety by any known metal or alloy; the nickel- 
chromium-barium alloy currently used on many 
plugs does, however, satisfy many of them. The 
nickel and chromium contribute corrosion resis- 
tance, but the reason underlying the addition of 
barium is more obscure. Some years ago it was 
discovered that the so-called work function of ma- 
terials exposed on the surface of electrodes greatly 
influences the sparking voltage. The nickel alloys 
then used were found to be quite erratic in their 
sparking voltage because of the uneven distribu- 
tion of magnesium (customarily added to deoxidize 
the melt) in the electrode. Magnesium has a low 
work function that greatly affects sparking volt- 
age. Barium was found to be especially well suited 
to act as a low work function metal that could be 
alloyed with the electrode material to ensure uni- 
formity of distribution. This alloy is known as 
isovolt because the sparking voltage of electrodes 
made from it remains constant. 

In selecting the insulator material, consideration 
must be given to the mechanical, thermal, electri- 
cal, and chemical conditions under which it is to 
operate. The direct mechanical loads imposed by 
the engine, even at extreme outputs, are small 
compared with the loads imposed to ensure gas- 
tight operation. Mechanical loads often encoun- 
tered during installation or removal of plugs merit 
the use of the highest strength insulators available. 
Alumina is outstanding in this respect. 

Resistance to heat shock, which has been the 
subject of intensive investigation, was greatly en- 
hanced when the mullite body, now in general use, 
replaced porcelain. The new alumina body making 
its appearance is a further improvement in this 
respect. In addition it possesses high thermal con- 
ductivity, which permits the use of long tips on 
high-output (or cold) plugs. 

Chemical reaction of the insulator tip with prod- 
ucts of combustion is of prime importance. Lead 
has a particularly deleterious effect on some ce- 





ramic materials, for it forms a low melting point 
lead silicate glass, which is chemically active and 
a good electrical conductor at high temperatures, 
At one time most plugs had glazed tips, that is, the 
tips were coated with glass having a high silica 
content, to retard the attachment of carbon. Wit} 
the introduction of tetraethyl lead, it was foyng 
desirable to eliminate this glaze to retard the reac. 
tion of the lead salts. 


Electrical Requirements 


As any fouling will cause a certain amount of 
leakage, voltage should build up rapidly. This js 
precisely the principle used in high-frequency igni- 
tion systems, where, instead of taking 1/20,000 
sec for the voltage to reach its peak, it may take 
less than 1/1,000,000 sec. High-frequency systems 
have demonstrated their ability to fire plugs so 
badly fouled that their electrical conductivity is of 
the order of 2000 micro-mhos, whereas conven- 
tional systems may fail with only 5 micro-mhos, 
Although high-frequency systems have been used 
on aircraft, there is little likelihood of their use on 
transportation vehicles in the near future because 
of their high cost. 

Closer at hand is the series gap, or intensifier 
gap, another high-frequency system that has also 
seen service on aircraft. Fig. 1 shows a view of the 


plug used. If certain complex critical relationships ° 


between the series gap and the plug gap are ful- 
filled, the equivalent of a very-high-frequency 
ignition system is obtained. Great difficulty has 
been encountered in building reliable series gaps, 
but the problems involved are well on the way to 
an economic solution. It is not unlikely that spark 
plugs containing built-in series gaps will soon be 
considered for certain vehicle applications. 


Thermal Requirements 


With the introduction of new insulator compo- 
sitions having markedly different heat-conduction 
characteristics and with the development of new 
insulator shapes, better methods of characterizing 
the operating temperature of the spark-plug tip 
were needed. 

In widest use today is the imep (indicated mean 
effective pressure) preignition rating. By this 
method a plug is run at successively higher engine 
outputs until preignition is encountered. The maxi- 
mum indicated engine output, expressed in terms of 
imep, which the plug can withstand without pre- 
igniting is the imep preignition rating of the plug. 
The measurement of the high-temperature charac- 
teristics of the plug is thus made at the maximum 
temperature at which the plug can, or at least 
should, be operated. It is not necessary, therefore, 
to extrapolate performance at high temperatures 
from data obtained at some lower temperature. _ 

The variables entering into the determination 0! 
preignition rating are numerous. Consistent and 
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reliable values are obtained only with complete 
control. In the first place, the engine must be 
designed to eliminate the possibility of preignition 
from all engine parts at the highest output at 
which plugs are to be rated. In practice the engine 
is checked with a calibration plug known to have 
, rating substantially above that of the plugs to 
be run. If preignition is observed with the ex- 
tremely cold calibration plug the cause cannot be 
due to the plug. 

Since the average combustion gas temperature 
depends on the air-fuel ratio, means are provided 
to vary this ratio while measuring the average 
combustion gas temperature with a thermocouple 
mounted in the combustion chamber. The fuel mix- 
ture is set for maximum temperature for each 
engine setting by adjusting the stroke of the fuel 
injector pump. The intake air is held at constant 
temperature and humidity. 


The fuel must have an octane rating greater 
than 100 so that detonation-free operation is ob- 
tainable at the highest output, since temperature 
rise from detonation would present an uncontrol- 
lable factor in the heating of the plug. 


The engine output level is varied by varying the 
intake pressure from below atmospheric to a high 
degree of supercharge. In an actual test the 
amount of boost is increased in increments of % 
in. of hg, adjusting the fuel for maximum tempera- 
ture at each setting and allowing the plug and 
engine to stabilize before the next increase. When 
preignition occurs there is a falling off of load and 
a sudden change in the rate of rise of the combus- 
tion-chamber temperature. The latter indication is 
more reliable in the early stages of preignition. 

Although much research has been done to devise 
a test rating the ability of a plug to resist carbon 
fouling, complete success has not yet been attained. 
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Fig. 2—Imep ratings for several spark plugs 
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Meanwhile, however, new methods of forming 
the insulator have been developed that remove the 
limitations formerly encountered with clay bodies. 
As a result it is now possible to manufacture insu- 
lators having very thin recessed tip sections that, 
because of their low mass, can more readily follow 
temperature changes in the combustion chamber 
and so operate for a greater percentage of the time 
at temperatures sufficiently high to burn off, or at 
least to retard, the deposition of carbon. Along 
with the ability to form and fire such insulator 
shapes, it was necessary to have an insulating ma- 
terial of the requisite strength, heat shock resis- 
tance, and imperviousness to attack by fuel compo- 
nents at elevated temperatures. Alumina is such a 
material. 


Plug Selection 


Having considered the factors involved in deter- 
mining the operating temperature of a spark plug, 
let us now apply them to the selection of the opti- 
mum heat range plug for a particular engine. The 
temperature that the insulator tip should reach to 
prevent, or at least retard, the deposition of carbon 
is the same for all plugs in all engines. The tem- 
perature that must be reached by the plug before 
preignition is incurred is similarly independent of 
engine and plug. Regardless of engine and plug, 
therefore, the plug temperature over the maxi- 
mum possible range should lie between these two 
limits. 

If engine output is high, for instance if we are 
dealing with a high-compression, high-speed engine 
running at full load, a condition where combustion 
gas temperature is very high, then we must use a 
cold plug, that is, one with a short insulation 
length or, more scientifically, one having a high 
imep rating, in order that it can more readily carry 
away the heat it absorbs from the engine and so 
will not overheat. If, on the other hand, we are 
dealing with a low-output engine, that is, one with 
a low compression ratio, run at low speed and light 
load, where the combustion gas temperatures are 
low, then we would choose a hot plug, that is, one 
with a long insulation length and thus a low imep 
rating in order that the heat imparted to the insu- 
lator tip is restricted in its flow, thereby permitting 
the temperature of the tip to build up to the 
required value. 


All Types of Operation Covered 


In practice, the gradations in imep rating or heat 
range are small enough to permit the accurate 
selection of plugs for all types of operation from 
the lowest-output kerosene burning stationary en- 
gine to the highest-output triptane fueled water- 
injection aircraft engine. In terms of imep ratings 
this represents a range of from 70 to greater than 
500. Typical ratings for common plugs are shown 
in Fig. 2. 
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ALLING back to fundamental concepts often 

points to direct: rather than tortuous solutions 
of a problem. A case in point is the important — 
but often overlooked — role played by cylinder sur- 
faces in engine lubrication. 

For some reason surfaces are always considered 
to be exposed portions of rigid mechanical mem- 
bers. The rigidity accepted in theoretical me- 
chanics is not realized in practice, as shown in Fig. 
1. Absence of exact rigidity creates eccentricity of 
motion between moving surfaces away from cal- 
culated geometric patterns. 


* Paper “Lubrication—'ts Effect on Reducing Mechanical Wear,’ 
was presented at SAE National West Coast Transportation & Mainten- 
ance Meeting, Los Angeles, Aug. 21, 1947. 


ABCs of 


Of small import with full-film lubrication, this 
varying of motion patterns tak:es on significance 
where partial or boundary films exist. Coupling 
surface roughness — itself a lubrication deterrent - 
with eccentricity of motion, induces high loadings 
at localized points. 

Conceiving of the projected area in square inches 
as the bearing area is an incorrect notion; because 








t { Cylinder Lubrication 


of surface irregularities, only points in contact 
rather than the entire area offer support. Fig. 2 
ng illustrates this. A 1-in. cube weighing 1 lb dis- 
tributes its weight equally —1 psi— provided both 
surfaces are perfect. Each one-millionth of a 
square inch carries one-millionth of the 1-lb load. 

But surface imperfections would distribute the 
Ise load differently. Perhaps only 500,000/1,000,000 


BASED ON A PAPER* BY W. M. SOPHER 


il Co. of Calif 


of the total area would carry the total 1-lb load - 
a 100% increase in load pressure per unit working 
area. 

Cylinder bore wear has long posed a problem in 
reciprocating combustion engines. Corrosive ef- 
fects play a large part in this area. And corrosion 
stimulates erosive wear. (See Fig. 3.) 

Influence of corrosion on cylinder bore wear 
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would indicate an unstable or intermittent oil film 
in the critical area. Work by Prof. C. F. Taylor 
with a motored engine shows that increasing load 
and speed substantially increases friction in the 
cylinder. Yet journal bearings—under complete 
film lubrication —show no such appreciable effect. 
Since lubricant viscosity was constant at all points, 
the frictional increase must stem from partial film 
lubrication of the cylinder bore. 

That cyiinder lubrication is a partial-film process 


can be seen from the aN viscosity value. (Z = 
viscosity, N = speed, and P =— pressure). Low 


* values yield boundary or partial films. Be- 


n~lS 


4 


3750 RPM. 4" STROKE 
8" CONNECTING ROD. 


PISTON SPEED IN FEET PER MINUTE 


CRANK MOTION IN DEGREES 


Fig. 5—The variation of piston speed (in feet per minute) with 
crank angle 





ZN ( VISCOSITY * SPEED 
P_\ |. PRESSURE 


COEFFICIENT OF FRICTION 


Fig. 6—Charting values of mn against coefficient of friction bears 


out the belief that low values of ™ produce partial or boundary 


film lubrication 











cause of variation in piston speed from O to N 
(see Fig. 5), and since combustion chamber heat 


fpm 
. : ‘ ZN 
reduces oil film viscosity, . ¥ values for cylinder 


lubrication will be largely in the low range. Fig. 6 
tells the story. 

Many factors tend to diminish lubricant vis. 
cosity. To counteract this, much work has bee; 
done toward both retarding surface contacts ang 
as an alternative, toward abating destructive of. 
fects of moving surface contacts. 

To retard surface contacts by supplementing 
viscosity, oiliness agents or polar compounds are 
used. Here forces of intermolecular attraction, as 
shown in Fig. 4, rather than viscosity or oil shear 
resistance interpose an unctuous interface between 
the rubbing surfaces. Since molecular orientation 
creates a film only five to six angstrom units thick. 
this approach is yet limited. 

A way of mitigating damage from surface con- 
tacts is by use of antifusing agents such as sulfur 
and chlorine compounds. Principle here involves 
conversion of surface under load. With iron sur. 
faces, stress points are prevented from welding by 
being converted into oxides, sulfides, and chlorides. 
Sufficient evidence is on hand to show that com- 
pounds of this type substantially reduce erosive 
wear with high loads and thin lubricating films. 

Lubrication of this type substitutes mild corro- 
sion at points where violent erosion would occur 
without antiwelding compounds. 


Oil Itself a Factor 


In any lubrication problem we should take cog- 
nizance of the influence of the lubricant’s service 
properties. Precepts have been handed down rec- 
ommending 1000-mile or 60-hr oil change periods 
to extract a reasonable amount. of lubrication pur- 
chased. Recent work controverts this approach 

Common conclusion reached in studies of the 
subject is that significant factors involved in 
all lubricants undergoing physical and chemical 
change in service is quantitative rather than 
qualitative. Thus the question is not ‘Has the 
neutralization number changed?” but rather “How 
much has it changed?” And not “Has the kine- 
matic viscosity of the oil increased?” but “How 
much has the kinematic viscosity changed?” 

Apparently all organic lubricants undergo some 
change — even with the slightest use or exposure 
To apply these materials practically, their service 
limitations should be calculated on their capacity 
to perform the specific job rather than on abstract 
values that are more indicative than conclusive. _ 

The oil change cycle can be greatly extended if 
we regard oil as a lubricant with specific functions 
in the engine rather than a panacea for all oper 
ational ills.’ Engineering accuracy built into air 
and oil cleaners plus reasonable maintenance of 
these devices also will contribute to longer 
oil life. 
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REVEALS NEW 
for Bus-Truck Controls 


cavers sy G. W. PONTIUS 


neer, Hydraulic Devices, Bendix Products Division 
Bendix Aviation Corp 


ESULTS from testing hydraulically-operated 

equipment on a bus presage growing application 
of such systems to commercial vehicles. Among 
the vehicle components successfully controlled by 
hydraulic power are brakes, steering gear, wind- 
shield wipers, and doors. 

Last year a 35-passenger transit-type bus was 
equipped with hydraulic devices for operation of 
all control functions. The system, a circuit dia- 
gram of which is shown in Fig. 1, operates at a 
maximum pressure of 1000 psi. While one bus 
control system is hardly adequate to predict service 
or maintenance problems, complete absence of 
trouble to date has whipped up much enthusiasm 
for hydraulic power. 

The excellent performance of hydraulic power 
nas already been demonstrated. It also offers other 


* Paper “Hydraulic Devices for Commercial Vehicles,” was presented 
t SAE Chicago Section, March 3, 1947 


HYDRAULIC UNITS 


advantages .. . high efficiency, quick response, self 
lubrication, compactness, light weight, quiet opera- 
tion, brief charging time, and minimum conden- 
sation. 

Extensive hydraulic engineering demanded by 
complex military aircraft control stimulated much 
current interest in this form of control power. 
Basically, hydraulic components for aircraft and 
motor vehicles are the same. Both rely on prin- 
ciples proved through many years of industrial use. 

The hydraulic units noted in Fig. 1 and described 
on the following two pages give some insight to the 
experimental activity recently undertaken in the 
automotive field. 

@ A more complete discussion on these and other 
units in the experimental bus system will be avail- 
able in SAE Quarterly Transactions where the 
paper, on which this article is based, will be pub- 
lished in full. - -- - —-—— —~ —- ~~ — — — > 





Fig. 1-Schematic of hydraulic 
equipment system powering 
controls on a bus. Units are 
pump (1), regulator (2), ac- 
cumulator (3), reservoir (4), 
brake control valve (5), brake 
operating cylinders (6), power 
steering gear (7), windshield 
wiper (8), door controller (9), 
and operating cylinder (10). 
These devices are described on 
the next two pages 
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1 This 15-lb gear-type pump unit has a theoretical displace. 
« ment of 1% in. per revolution and is driven at approxi. 
mately engine crankshaft speed. 

Installed within the rear end plate is a relief valve set some. 
what above the normal pressure range, which is determineg 
by the regulator valve, discussed below. 

Overall pump efficiency varies from 70% at engine idling 
speed to 76% at 3000 rpm. 


Pump-flow direction and pressure are determined by this 

« regulator valve. In this position it directs oil through 

check valve “A” to the accumulator until maximum pressure 

is reached. Pilot valve “B” will have moved to the left, clos. 

ing the high-pressure passage and opening low-pressure pas- 

sage “C’’. Cut-off valve “D” will now open return port “E” and 
the check valve will seat, sealing the accumulator supply. 


The accumulator is a 10-in. sphere weighing 20 Ib. Its shell 

» consists of two steel hemispheres welded together at the 
equator. An air inlet valve is provided at one pole and an oil 
supply port at the opposite pole. : 

Approximately 450 psi provides 56 cu in. discharge between 
the regulated range of 800 to 1000 psi. It’s possible to make 
9 to 36 brake applications if the pump supply fails, depending 
on slack adjustment. 


Oil filter and reservoir combined weigh 23 lb. The two are 

» built in one unit for economy; but they may be installed 

separately if desired or if installation space poses a problem. 

The filter mounting permits convenient removal for cleaning 

or replacement. Cartridge end plates are held in place by a 

compression spring which releases when the reservoir head is 
removed by loosening a cap screw. 


The brake control valve is shown in its released position. 

« Depressing the treadle seats the normally-open valve “A’, 
closing the return passage. Further movement opens inlet 
valve “B” and allows flow from accumulator to brake cylin- 
der. Treadle reaction increases proportionately with pressure 
rise in the brake system. Difference in areas of return-valve 
plunger “‘C’” determines this reaction. Spring “D” determines 
treadle position sense. 


52 SAE JOURNAL 











ne- 
led 


ing 


his 
igh 
ure 
Os- 


and 


hell 
the 
oil 


een 
ake 
ling 


are 
lled 
lem. 
Ling 
ya 
d is 


‘ion. 


nlet 
ylin- 
sure 
alve 
ines 


RNAL 





Brake cylinders are externally mounted and engaged to 
6. levers keyed to the brake camshaft in the conventional 
manner. On front brakes, cylinders of 14%-in. bore and 
9.in, stroke are used. Rear-brake cylinders have a 2-in. bore 
and 2-in. stroke. This is a photograph of the rear cylinder, 
although both look alike. 
Time lag between treadle application and attainment of 
braking pressure in the line is 0.2 sec. 


Power steering gears retain the desirable sensitivity and 
1. “feel” of the road and at the same time effectively absorb 
all objectionable impact so that none is transmitted to the 
driver’s hands. In the heaviest vehicles there is no wheel 
“fght” when striking curbing or broken pavement. Complete 
control is maintained even with blow-outs of large tires. Power 
also improves steering speed. This experimental gear has a 
ratio of about 20:1. 


Mechanism of the windshield wiper motor consists of two 
» pistons “A”, each having integral rack “B” engaging pin- 
ion “C”, keyed to the oscillating drive shaft ‘“D’’. Also keyed 
to this shaft is trip-release plate “E”’ that contacts, at either 
end of travel, trip leaf spring “F’’ connected to over-center 
spring “G”. The other end of this spring is fastened to valve- 
actuating lever “H’”’. This motor weighs 2 lb, less the standard 
wiper blades. 


( Combining electrical control and hydraulic actuation in 
» the door operating system simplifies plumbing. The con- 
troller shown consists of a three-piece housing construction to 
facilitate adjustment and replacement of switches. The unit is 
so designed that either the front or rear doors may be opened 
first. The dash-pot delay allows sufficient door-opening time 
for contingencies such as erratic operation. 


| The 114-lb master cylinder is mounted to the floor-board 

#iIn a vertical position and connected to the treadle by a 
ball and socket joint. A compensating valve provides for ex- 
pansion and contraction of hydraulic fluid with temperature 
variation. Open in the released position, the valve provides 
Communication between reservoir and complete system. De- 


pressing the plunger closes the valve and displaces oil into a 
slave cylinder. 
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ESTS of both a CFR and a Wright G-200 single- 

cyl engine with excessive spark advance under 
high load and temperature conditions produced 
preignition-type failures and disclosed the mechan- 
isms involved. This work showed that local peak 
piston temperature governs whether and where 
piston failure takes place. This temperature is 
determined by the general temperature level and 
temperature distribution on the piston and by the 
effects of local blowby and scuffing. 

From the CFR engine test results the authors 
conclude that: 

1. Large piston-cylinder clearances contribute 
to failure; 

2. Compression ring gap alignment at a hot 
operating point on the piston crown perimeter 
accelerates failure; 

3. Large ring-gap clearances accelerate failure, 
but to a minor degree compared to the first two 
causes ; 

4. Scuff bands, under the conditions used, do 
not affect the process of failure, and 





*Paper ‘Piston Failure by Preignition and Detonation,” was presented 
at SAE Northern California Section, San Francisco, Dec. 10, 1946 





Preignition Piston Failures 


Front. View Back Views 









in Single-Cy! 


EXCERPTS FROM A PAPER* BY 
A. G. Cattaneo Head, Motor Laboratory 


and E. P. Viscia Research Engineer 
SHELL DEVELOPMENT CO 


do. Severe scuff marks on the piston surface 
greatly accelerated the failure. 


From the Wright engine tests the authors con- 
clude that: 


a. Large overall piston-cylinder clearances, to- 
gether with a ring-gap position of the top three 
compression rings between the piston thrust side 
aud back, produced piston failures without injury 
to the exhaust valve; 

b. Small overall piston-cylinder clearances, even 
with a ring-gap position of the top three compres- 
sion rings between the piston thrust side and back, 
produced exhaust valve injury without injury to 
the piston; 

c. Small piston skirt-cylinder clearances, even 


Fig. 1-—Piston failure 
occurred within 5 min 
test time after top ring 
removal. Failure could 
not be achieved under 
the same _ conditions 
with the CFR engine 
with the top ring in- 
stalled. With the other 
pistons shown, all fail 
ures occurred at the 
piston back and at the 
position of the top-ring 
gap. Increase in piston 
cylinder clearances de 
creased test time until 
failure 
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Diagnosed 


Tests 


with large ring belt-cylinder clearances and the 
top three compression ring gaps between the pis- 
ton thrust side and back, produced exhaust valve 
injury without injury to the piston, and 

d. Top three compression-ring gap positions be- 
tween the piston antithrust side and front, even 
with large overall piston-cylinder clearances, pro- 
duced exhaust valve injury without injury to the 
piston. 

Study of preignition failure mechanism stemmed 
from the occasional and sometimes epidemic fail- 
ures that plague aircraft operators. While vaguely 
attributed to either detonation, preignition, or 
overheating of the piston, cause of these failures 
is never understood in detail. Reason for this is 
that very little time elapses between the beginning 
of the destructive mechanism and its termination 
by piston failure. This confronts the shop with 
evidence which permits no study of cause or in- 
termediate mechanism. 


In these laboratory tests' the piston failure 
could be produced or averted at will by adjustment 
of two blowby controlling factors — piston-cylinder 
clearance and ring-gap position. Data developed 
from these tests should aid in analyzing failure 
evidence in the field since other factors may have 
similar effects . . . ring sticking, scuffing due to 
foreign particles or faulty lubrication, or irregu- 
larities in the power or temperature control of 
the engine. 

A laboratory test was developed with controlled 
initiation of the progress of destruction and the 
possibility of termination at any desired stage. In- 
itial tests on the 314-in. bore CFR engine showed 
that preignition could best be simulated by advanc- 
ing the spark excessively at normal high power 
loads. At the same time precautions had to be 
taken that the resultant high heat flow to all com- 
bustion chamber walls would not lead to overheat- 
ing of spark-plug electrode or exhaust valve, caus- 
ing uncontrolled preignition. 


jures for both tests are detailed in the preprint of the paper 
hich this article was excerpted. 
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Fig. 2— The piston was about to fail at the ring-gap position in this 
large piston-cylinder clearance test with ring gaps pinned at the 
piston front. Test time was 5 hr and 40 min. Now see Fig. 3 


To further accelerate failure of the piston rather 
than that of other highly stressed parts, the top 
piston land was narrowed. This weakens the piston 
crown and relatively increases the thermal load 
on the ring belt. The bottom compression and oil 
rings were removed which decreases blowby con- 
trol. 

After completion of the study on the CFR en- 
gine, tests were carried over to a single-cylinder 
Wright G-200 engine. Here also excessive spark 
advance was used to simulate preignition. The 
much-less-rugged and more highly-stressed piston 
of this engine required no additional weakening or 
increase of thermal load. 


CFR Engine Preignition Test Results 


During development of the test method - condi- 
tions for which are given in Table 1-the piston 
could not be failed at 90 deg spark advance while 
all rings were in place, even when the fuel-air ratio 
was varied over a wide range. However, when the 
top compression and bottom oil rings were re- 
moved, failure was obtained within 5 min. 


Table 1 - CFR Engine Test Conditions 


Engine speed 1800 rpm 
Compression ratio 7.0 
Jacket temperature 375 F 
Inlet air temperature 225 F 
Oil temperature 165 F 
Oil pressure 


Spark advance 
Fuel-air ratio 
Manifold pressure 


65 psi 
125 deg btdc 
0.104 
64 in. hg abs 
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45 De s Towards the Thrust 
Piston Front Side from the Piston Front 





Fig. 1 shows the appearance of the failure, which 
is particularly interesting because of the lack of 
blowby evidence normally found on preignition 
failed pistons. The melting of the top ring land 
probably resulted from the high heat flow of sim- 
ulated preignition which was enhanced by the 
heat dam formed by top ring removal. 

To avoid the heat dam effect, the top ring was 
left in place for all later tests and added severity 
was sought by increase of the spark advance to 
125 deg. The bottom oil and compression rings 
were removed to increase blowby under failure 
conditions and to facilitate its measurement. 

Fig. 1 also shows the pistons from tests 2, 3 
and 4 which failed under these conditions with 
unpinned rings. All three pistons had the same 
appearance. In each case the point of failure lay 
at the piston back, below the exhaust valve, and 
coincided with the position of the top ring gap. 
It also became evident from these preliminary 
tests that the amount of test time until failure 
decreased as the piston-cylinder clearance in- 
creased. 

To test more closely the influence of ring-gap 
position, ring-gap width, and piston-cylinder clear- 
ance, tests were continued with controlled clear- 
ances and with the rings pinned against rotation. 
The data are given in Table 2 together with the 
time under test required to fail each piston. 

Comparison of tests 5 and 6 (Table 2) clearly 
shows the considerable effect of the piston-cylinder 
clearance which may be attributed to the cor- 
responding increase in blowby and general piston 





Fig. 3— With the gaps in Fig. 
2 moved 45 deg toward the 
thrust side from the piston 
front, the right-hand photo- 
graph shows the piston land 
failure produced after another 
5 min testing. The failure at 
the ring-gap pesition in Fig. 2 
appears healed, judging from 
the left-hand photograph 


temperature. Comparative examination of tests 
3 and 7 reveals the large effect of compression. 
ring gap positions which is ascribed to the in. 
creased blowby and local peak temperature. 

To further test the influence of ring-gap posi- 
tion, test 7 was continued after 5 hours and 40 
minutes test time (Fig. 2), with the gaps moved 
to a point 45 deg towards the thrust side from 
the front. Five minutes’ additional test time pro- 
duced a piston land failure at this point as shown 
in Fig. 3. The incipient failure at the former ring 
gap position had not progressed; in fact it had 
healed to a considerable extent. 

(Small holes on the ring bearing and piston 
surfaces, shown in these and subsequent photo- 
graphs, are pcints where ring pinning wires were 
inserted or where hardness tests were taken. At- 
tempts to evaluate the temperature pattern by 
hardness tests were not successful, largely because 
the time of exposure to a high temperature varied 
so much between tests.) 





Table 2 — Preignition Test Operating Variables and Failure Times 


Piston- Compression 
Test Cylinder Ring-Gap Ring-Gap Fallure 
No, Cle-rance Clearance Position Time Remarks 
5 La.'ge Large Piston Back 4 min 
6 Small Small Piston Back 2 hr 30 min 
7 Large Large Piston Front 5hr 45min Approximately the same 
clearances as used on test 5 
8 Large Medium Piston Back 25 min 
9 Large Small Piston Back 15 min 
10 Large Large Piston Back 4 min Scuff band piston 
11 Small Large Piston Front 15 min te — at front 
an 





Note: All failures occured at compression ring gap positions. 
Piston-cylinder and ring gap clearance dimensions are shown in Table 3. 


Table 3 — Clearance Dimensions, Compression Ring Gap Positions and 
Failure Times for CFR Preignition Failure Tests 














Piston Cylinder Clearances (Inches) Ring Gap 
Clearances 
Transverse Longitudinal (Inches) — 
a ~ ime 
Test No.1 No. 5 No. 1 No. 5 No. 1 No. 2 No. 4 Ring Gap a 
No. Land Land Skirt Land Land Skirt Ring Ring Ring Position Hr Min Remarks 
5 0.030 0.029 0.019 0.030 0.025 0.020 0.044 0.047 0.042 Piston Back 4 
6 0.020 0.011 0.010 0.020 0.010 0.009 0. 0.020 0.019 Piston Back 2 30 
7 0.030 0.026 0.019 0.030 0.026 0.019 0.044 0.047 0.042 Piston Front 5 45 
8 0.032 0.026 0.020 0.030 0.025 0.021 0.025 0.025 0.021 Piston Back 25 
9 0.027 0.025 0.016 0.027 0.025 0.016 0.018 0.018 0.020 Piston Back 15 as 
10 0.030 0.025 0.021 0.030 0.024 0.021 0.048 0.048 0.046 Piston Back 4 Scuft band pist ni est 
1 0.031 0.020 0.014 0.032 0.020 0.014 0.044 0.047 0.042 Piston Front 15 Scuffed piston tes 
12 0.021 0.018 0.011 0.021 0.018 0.012 0.018 0.018 0.020 Between piston front 6 40 Detonation test 











and antithrust side 
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Comparison of tests 5, 8, and 9 indicates only a 
slight effect of ring-gap clearance, large gaps pro- 
moting failure. The fact that test 8 with larger 
»iston clearances gave a longer failure time than 
test 9 (Table 3) emphasizes that the effect is 
smaller than the reproducibility of the test pro- 
cedure. 

Scuff bands are 1/16-in. wide bands projecting 
from the piston top land to establish contact, un- 
der operating conditions, between the hottest part 
of the piston periphery and the cylinder walls. 
This should reduce the resistance in the heat flow 
yath and result in lower general temperature Jevels 
on the piston. 

The ease with which failure was produced in 
test 10 on such a piston indicates little value for 
these scuff bands as a preventive against preigni- 
tion piston failure. 

In the course of the tests one cylinder was found 
which consistently scuffed pistons, probably be- 
cause of distortion. Since scuffing caused by cyl- 
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inder distortion or other factors is a frequent oc- 
curence in field operations, one of these scuffed pis- 
tons that was not otherwise damaged was sub- 
jected to a preignition failure test in this same 
cylinder. 

Fig. 4 shows photographs of the piston before 
and after completion of test 11. Obviously the 
ring gap has again exerted its effect on the point 
of failure. Comparison of this test 11 with test 
7 (Table 2) shows that the scuffed condition of 
the piston has greatly accelerated the failure which 
can be ascribed to high blowby and heat flow. 

A photograph of the characteristic appearance 
of the cylinder after a piston failure is shown in 
Fig. 5. Metal bonding and burning was always 
found on the side corresponding to the piston fail- 
ure area. 


CFR Engine Detonation Test Results 


If the failure appearance of the detonation-failed 
piston in Fig. 6 is compared with the preignition- 


Fig. 4—Piston used in 

scuff test 11 before the 

test is shown at left and 

the failure after 15 min 

of testing is shown 
below 














































Fig. 5—Characteristic CFR sleeve appearance after piston failure 


failed pistons in Fig. 1, the dissimilarity is clearly 
evident. The detonation failure test was operated 
under the conditions of Table 1, except that the 
spark advance was 45 deg before top dead center. 
The manifold pressure (64 in. hg abs.) was 16 
in. hg above incipient detonation for the fuel and 
conditions used. 

It was necessary to dispense with the removal 
of piston crown metal for this test since that led 
to top land breaking before the surface of the 





Fig. 6 —Detonation-failed piston after 6 hr and 40 min testing. The 
piston-cylinder clearances were small and the ring gaps were pinned 
in the position shown 


Fig. 7-— Wright G-200 failed, caved, and normal exhaust valve heads 


piston metal showed signs of injury. Table 3 shows 
clearances and ring gap position. The failure time 
was 6 hr. 40 min. 

Although blowby became excessive as failure 
neared, no blowby injury in the ring belt area is 
found. This, together with the top land breaking 
mentioned, indicates that the detonation failure 
was of a mechanical (hammer blow) nature and 
not associated with a high general temperature 
level of the piston. 


Wright Engine Preignition Test Results 


To confirm the influence of piston-cylinder clear- 
ances and ring gap position previously found on 
the CFR engine, tests on the Wright G-200 single- 
cylinder engine were also run with controlled clear- 
ances and ring gaps pinned against rotation, under 
conditions shown in Table 4. The data are given 
in Table 5 together with the time under test needed 
to fail the piston or to injure the exhaust valve. 

Comparing tests 2-C and 7-C with the other 
tests (Table 5) clearly shows that during these 
tests exhaust valve failure or injury occurred be- 
fore piston failure, except when the overall piston 
clearances were large and the compression ring 
gaps pinned between the piston thrust side and 
back. Fig. 8 represents the relationship between 
the piston, valves, spark plugs. and oil spray 
nozzles. 

Fig. 9 presents a side by side photograph of 
tests 2-C and 7-C pistons after failure, showing 
the exceptional similarity in appearances. This, 
when the identical test times and operating condi- 
tions are considered, indicates the good repro- 
ducibility of these tests. 


On Preignition Failure Mechanism 


Preignition, an abnormally early ignition of the 
air-fuel mixture, leads to a very inefficient com- 
bustion cycle. Of the heat energy released, only 4 
smaller fraction is converted to mechanical power 
and heat rejection to the combustion chamber walls 
is correspondingly increased. At the same time 
the combustion pressure is present over a large! 
part of the compression stroke. This increases the 
quantity of blowby gases passing through the pls 
ton-cylinder clearance per cycle. 
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Increased blowby (test 12) without the added 
heat flow from early ignition did not give a failure 
of preignition appearance. It appears, therefore, 
that the temperature rise due to increased blow- 
py is not of a run-away nature and does not by 
itself lead to destruction. On the other hand the 
increased heat flow alone will destroy the piston. 
But in this type of failure (test 1) the top land 
melts, while the lower rings and piston areas 
show no damage incurred prior to the moment of 
final failure. 

In between these extremes lies the range where 
a weakening of the piston material through pre- 
ignition heat flow is accelerated by increased blow- 
by. The latter acts either by direct heating of the 
piston side, or by destroying the lubricant film 
and permitting scuffing of cylinder and piston 
metal. 


Table 4 — Wright G-200 Engine Test Conditions 


Engine speed 2200 
Compression ratio 6.18 

Rear spark plug gasket temperature 400 to 450 F 
Inlet air temperature 150 F 

Inlet oil temperature 185 F 

Outlet ofl temperature 225 F 

Oil pressure 40 psi 

Front plug spark advance 20 deg btdc 
Rear plug spark advance 128 deg btde 
Fuel-air ratio 0.100 
Manifold pressure 44 in. hg abs 


Table 5 - Clearance Dimensions, Compression Ring Gap Positions 
and Failure Times for Wright Engine Preignition Failure Tests 


Piston-Cylinder 
Clearance, inches 


—_—_——_-__—-—~—. Top Three Ring 

Test No.1 No. 3 Gap Positions Failure 

No, Land Land Skirt Between Test Time Remarks 

aC 0.066 0.052 0.039 Thrust side 1 hr 0 min Piston failed at 
and back the ring gaps 

C 0.049 0.036 0.027 Anti-thrust 2 hr 30 min Exhaust valve 
side and front failed (Fig. 7) 

4C 0.049 0.037 0.026 Thrust side 2 hr 10 min Exhaust valve 
and back caved (Fig. 7) 

C 830.065 0.053 0.027 Anti-thrust 1 hr 0 min Test discon‘inued 
side and front to run test 6-C 

6C 0.065 0.053 0.025 Thrust side 1 hr 30 min Exhaust valve caved 
and back as in test 4-C 

7 = 0.066 0.055 0.039 Thrust side 1 hr 0 min Piston failed at the 


and back ring gaps 
Anti-thrust 3 hr 15 min 2 Exhaust valves 
side and front caved as in test 4-C 


&C 0.070 0.956 0.041 


Note: Exhaust valves in tests 2-C and 7-C appeared in good condition after piston failure 
Photographs of a failed, injured and normal exhaust valve are presented in Fig. 7. 


Fig. 9-Both of the 
Wright G-200 pistons 
(test 2-C left and test 
7-C right) failed at the 
ring-gap position under 
identical operating con- 
ditions after 1 hr test 
time. The gap is be- 
tween the thrust side, 
left, and the back of 
the piston, right 
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Fig. 8-—Schematic diagram of the Wright G-200 single-cylinder 
engine piston and accessories 





This effect of increased blowby was locally ob- 
tained in the tests by alignment of ring gaps. The 
failure promoting effect of large piston-cylinder 
clearance (test 5) and prior scuff marks (test 11) 
may also be attributed to somewhat increased blow- 
by. 

In test 6 the effect of ring gap blowby was ac- 
companied by a considerable amount of ring and 
skirt scuffing, probably from a combination of close 
piston-cylinder clearances and local peak temper- 
atures. This scuffing contrasts with a lack of scuff- 
ing on the large-clearance test-piston. 

All the CFR preignition failures that occurred 
at the back of the piston, below the exhaust valve, 
were identical in appearance to the three failures 
at that point shown in Fig. 1. It should be pointed 
out that while the “scuffed” piston failure appear- 
ance (Fig. 4) was also similar to the others, the 
test 7 piston front failure was much less severe. 
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In every case the appearance was distinctly dif- 
ferent from that of the detonation-failed piston 
(Fig. 6). 

The heat flow from the combustion chamber to 
the piston is not evenly distributed across the 
piston. Failure is therefore obtained much more 
rapidly for one position of the aligned compres- 
sion ring gaps than for another. On the Wright 
engine tests this is exhibited by increased ring 
scuffing, independent of ring gap position, between 
the thrust side and back. 

In aircraft engine field practice today rings are 
free to rotate around the piston unless they are 
held by groove deposits. The rotation is of the 





order of < 5 rpm, and its speed and direction vary 
from ring to ring. Ring gaps do therefore align 
quite frequently, and use of the alignment for test 
purposes may be well justified. 

It would seem that prevention of the effect of 
alignment or, even better, prevention of blowby 
passing through individual gaps will decrease the 
chance of damage for a given degree of pre- 
ignition severity. Unfortunately field preignitioy 
usually caused by overheating of a specific com. 
bustion chamber part is a self accelerating 
phenomenon, and the ultimate rejected heat flow 
will be so large as to lead to destruction regardless 
of all other factors. 





CORRECTION —)J. A. WATTS MISQUOTED 


In the article “Fitting Off-the-Road Vehicles to the Job,” 
by H. L. Rittenhouse, pp. 40-41, of the September, 1947, 
SAE Journal, the discussion on transmissions by J. A. 
Watts was erroneously digested. First paragraph of the 
discussion should have referred to off-the-highway require- 
ments instead of off-the-highway service. And Watts favors 
as many ratios or speeds as practicable rather than the 
four and five-speed transmissions indicated. His full dis- 


cussion is as follows: 


I am sure we all agree that Mr. Rittenhouse shows a 
broad knowledge of off-the-highway equipment and has pre- 
sented the salient points for our edification. 

It seems that a question should be raised regarding 
transmission requirements in the interest of increasing 
vehicle performance and making maximum use of the en- 
gine. In off-the-highway requirements, the ratio of unused 
horsepower to the maximum available horsepower is unity, 
especially during the loaded trip. Under “Units Steered by 
the Driving Axle” this statement appears: “since speeds 
are a maximum of 15 mph the cost and weight can be kept 
down by using a four-speed transmission which is ade- 
quate.” Later, under “Units Steered by Positive Steering” 
this statement appears: “in designing for higher speeds, 


larger transmissions are required to get at least five 
speeds.” 


The speed droop between available gears represents a 
horsepower loss over that potentially available if we had 
a means of perfect torque conversion. That is, in a given 
gear as the load conditions meet and overcome the avail- 
able maximum horsepower at governed speed, the engine 
speed reduces and the available horsepower output reduces 
along with a reduction in vehicle speed. Now the ideal 
would be to have available a gear ratio which would allow 
reaching governed speed for obtaining maximum vehicle 
speed and maximum engine horsepower output to meet 
the load, grade and rolling resistance encountered. Per- 
centage wise it makes no difference whether the vehicle 
is designed for a maximum speed of 15 or 50 mph. A drop 
of 800 rpm in engine speed brings about the same reduc- 
tion in horsepower irrespective of the top vehicle speed. 
Again percentage wise the vehicle speed loss or trips per 
hour is correspondingly reduced. From a practical stand- 


point a workable ‘compromise has not been achieved be- 
cause of — 

1. Space limitations. : 

2. Suitable combinations of ratios or shifting progression 

3. Lack of general appreciation of the problem and its 
practical usage. 

4. Cost —- the consideration of this problem is equally im- 
portant for all types of motive-power, whether using 
gasoline, Butane or fuel oil. 

It is true, as mentioned, that the diesel “has the ability 
to produce high torque at comparatively low engine speed. 
A rising torque characteristic is advantageous and means 
an improvement in horsepower output per 100 rpm (or 
unit adopted) reduction in engine speed under full throttle 
and the kind of operations we are discussing use full 


throttle much of the time. However, since the rate of over- 
coming the vehicle resistance is as important as the ability 
to overcome the resistance, one is forced to think and 
evaluate in terms of horsepower. 

One usage not specifically mentioned is the use of pneu- 
matic tired equipment for underground operation - 
diesel has a natural advantage for this type of work 
because of the exhaust gas characteristics as well as the 


cost of moving material. At the moment there is no 
unanimity between local and Federal mine safety bodies 
regarding safety requirements. However, the increasing 
operator demand is gradually bringing forth a code 
Engine mounting and arrangements for accessory equ!P 
ment present a real problem. As mentioned in the paper 
electrical operation of the steering for two wheel units 1s 
in use. Furnishing hydraulic pump drives for steering 
seemed a problem, but the arrangements for a large g&! 
erator become even more involved from the physical loc@- 
tion and torsional standpoint. 
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Engineering the 


WORLD'S FASTEST CAR 


BASED ON A PAPER* BY 


REID A. RAILTON 


CONSULTING ENGINEER 


THE world speed record of 394.196 mph set by John 
Cobb on Sept. 17 at the Bonneville Salt Flats, Utah, 
in the Railton-designed car proved the validity of 
new high-speed concepts disclosed for the first time 
by Railton at the 1947 SAE Annual Meeting eleven 
months ago. He brought out that: 

Much - overlooked in current discussions of 
streamlining to improve performance are its sec- 
ondary effects. Because they influence car 
handling, these secondary effects are acutely 
important to racing car design and will need con- 
sideration when and if streamlined cars are of- 
fered to the public. 


Effect on Maneuverability 


Achieving low wind resistance often increases 
overall car length because of the added nose and 
tail. This additional weight makes for maximum 
increase in the vehicle’s polar moment of inertia. 
While it may help the suspension problem, the in- 
crease plays havoc with steerability. For this rea- 
son extremes in streamlining are seldom attempted 
on road or track race cars. 

Some streamlined bodies also behave peculiarly 
in a side-wind. Aerodynamically, side-wind on a 
car parallels yaw on aircraft. But while airplane 
stability depends on position of the center of pres- 
sure relative to the center of gravity, criterion of 
car stability is the center of pressure position with 
regard to the rear axle. 

Therefore, no practicable car —streamlined or 
not- can be aerodynamically stable from a steer- 
ing standpoint since the center of pressure will al- 
Ways be well forward of the rear axle. Stability in 
this sense would be just as objectionable as in- 
stability. Somewhere between the two lies the de- 


a y on 
raper “Odd Problems at High Speeds,”” was presented at SAE Annual 


Meeting, Detroit, Jan. 6, 1947. 
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Nature’s Salt “Track” 
Preempts Speed Records 


Practically all the world's automobile speed records — from 
1 km to 24 hr—were made at Utah's Bonneville Salt Flats be- 
cause it satisfies three essential requirements unobtainable 
anywhere else. 


® First, long-distance record attempts require a track where 
speed can be maintained continuously without slowing down for 
curves. The 10 to 12'2-mile circuits on the salt beds cannot 
be laid out at any other place in the world for present record 
speeds. 


* Second, sprints for the world’s land speed record must be 
run on a truly level surface to realize any degree of safety. 
If a surveyor ran an elevation check of the salt beds, he would 
find no variation greater than 2 in. in 1000 ft. Although the 
salt surface is rough in many spots, surface irregularities are 
unimportant. No known man-made road approaches it in neces- 
sary length, straightness, and absolute levelness. 


® Third reason why the salt surface makes a good race track 
is its natural kindness to tires. The track surface “wears” 
more than the tires since the salt crystals are more easily 
pulverized than sand particles in cement. 


Despite these advantages, the salt surface is far from ideal 
in other respects. It is honeycombed with soft spots. And 
most of the year a 2 or 3-in. layer of water submerges it. Only 
between July and November can it be used. Even then the 
water table is often 2 or 3 in. below the surface and may rise 
suddenly for no apparent reason. 


Hot sun following a cold night expands the salt, displacing 
some of the water which then rises to the surface. Both for 
this reason and because of lower air temperature all short 
record attempts are made shortly after dawn. 





sired condition. Unfortunately good streamlined 
body shapes greatly exaggerate this instability; 
for small yaw angles their centers of pressure are 
so far forward, sometimes even in front of the nose. 

Improved acceleration resulting from reduced 
aerodynamic drag is another factor not receiving 
the attention it merits. In pleasure cars, increased 
acceleration is the most noticeable effect of a 
streamlined body. If streamlining alone boosts top 
car speed from 90 to 100 mph, then acceleration 
from 70 to 80 mph is increased 25 to 30%. This is 
a more valuable feature than the 11% increase in 
ultimate speed. 

Problem here is the cost of achieving this degree 
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of streamlining without adding weight that will re- 
duce the gain in acceleration. 


Take-Off Tendencies Clarified 


Popular belief that a completely streamlined car 
may start filving at any moment stands out as 
fanciful fiction under factual examination. True, 
any body shape can be considered as a rather in- 
efficient air foil. But model tests in a wind tunnel 
will reveal the angle of attack for zero lift. Any 
competent designer will determine this attitude 
and faithfully reproduce it in the actual car. He 
will also know how much the angle of attack can 
be increased before aerodynamic lift overcomes the 
force of gravity. This safe movement can be ex- 
pressed in inches of vertical movement of the nose. 

For example, maximum safe vertical movement 
of the nose of the Cobb car is about 12 in. Since it 
has been determined that maximum possible move- 
ment on the salt-bed course is about 3 in., the mar- 
gin of safety is adequate. Of course some mechani- 
cal failure might change the picture; but at six 
miles per minute the result would be disastrous in 
any case. 


Directional Stability 


For many years it was fashionable for world- 
record cars to wear tail fins. While Railton put one 
on Sir Malcolm Campbell’s Blue Bird, he has long 
been convinced that even if they do no harm, they 
are not much good. 

The two results hoped for with fins are (1) di- 
rectional stability and (2) prevention of spinning 
in a bad skid. 

Investigation shows true directional stability — 
absolute self-steering — to be unattainable in prac- 
tice. To achieve it the fin would have to be so large 
and so far back as to bring the center of pressure 
behind the rear axle for all yaw angles. Experi- 
ment shows this to be structurally impractical. And 
strong side-winds acting on a fin area designed to 
deal with even small angles of yaw would make it 
difficult to keep the car on its course. 
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Fig. 1-—Exaggerated view of 

probable ground contact at high 

speeds with low inflation pres- 

sure. This shows why maximum 

inflation pressure lowers roll- 
ing resistance 


TIRE SECTION AT HIGH SPEED 
AT POINT OF GONTACT 


A large though practical fin may re- 
duce spinning tendency after a skid. But 
it’s highly improbable that the driver 
could regain control in time to do much 
good. Certainly this dubious advantage 
is not worth such added weight and bulk. 

Surprisingly little is known of either the nature 
or the amount of rolling resistance at high speeds. 
Combined aerodynamic drag and rolling resistance 
can be assessed from car performance, but separat- 
ing the two is a problem. Forecasting them in the 
design stage is yet more difficult. 

We do know that rolling resistance of a tire on 
the point of disintegrating, due to excessive speed 
and load, increases enormously. It’s also known 
that going to maximum inflation pressure the ma- 
terial can take minimizes both disintegrating ten- 
dencies and rolling resistance. 

Fundamental cause of both phenomena is prob- 
ably a change in conditions at the point of contact 
with the road. This occurs when centrifugal forces 
on the tire fabric become large in comparison to 
inflation pressure forces. See Fig. 1. These centri- 
fugal forces correspond to accélerations ranging 
between 5000 and 6000 g. At these speeds the 
ordinary Schrader valve head weighs several 
pounds. Even the valve spring becomes compressed 
solid by its own weight. 

The 44-in. tires used on the Cobb car will sup- 
port a load of nearly a ton and transmit about 600 
hp each at 3000 rpm. Tire carcass consists en- 
tirely of the cord structure. The rubber “tread” is 
merely a thin waterproof covering. Inflation pres- 
sures are very high for the reasons given. No tire 
is ever used twice so that its minimum required 
life is 12 miles. 

Cobb’s car has four-wheel drive to keep pro- 
pulsive effort per wheel as low as possible. This in- 
creases the margin of adhesion available for lateral 
control. Fig. 2 further illustrates the point. Weigh! 
is so low and aerodynamic drag so high that, with 
rear-wheel drive alone, the car would be danger- 
ously near wheel slip. 


Independent Suspension Merits 


Almost all racing cars feature independent four- 
wheel suspensions to avoid periodic oscillation of 
the road wheels. This is why: 

Acceleration, road-holding, and braking are 4! 
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dependent on adhesion of the tires. But bouncing 
tendencies of pneumatic tires impair adhesion; 
rigidly connecting such a wheel to its mate —as by 
conventional axle beam — transmits bouncing move- 
ment from one wheel to the other and lessens ad- 
hesion just when it is most needed. The inde- 
pendent suspension removes this link, allowing the 
wheels to bounce independently. The net adhesion 
then follows the law of averages. 

While this explanation oversimplifies the prob- 
jem, it conveys some notion as to why all-around 
independent suspension enormously improves race- 
car handling. It has real application to pleasure 
cars. A less-than-satisfactory feature of the mod- 
ern automobile is difficulty of controlling and brak- 
ing it on a “washboard” road surface at about 70 
mph. Only complete solution to control of bounce 
with solid rear axle without interfering with ride 
smoothness lies in independently-sprung rear 
wheels. 


On Presaging Results 


Fourteen years ago Railton wrote a paper on 
forecasting performance and he admits that he 
hasn’t learned much since. It’s fairly simple to 
make an accurate model, wind-tunnel test it, and 
measure the drag. Following through with a little 
arithmetic will tell the theoretical horsepower re- 
quired to propel the prototype at any given speed. 

The last step is the stumper — finding the varia- 
tion between the calculated figure and the actual 
power which will be needed. 

Many factors influence this difference between 
theoretical and actua] speeds, most important of 
which are the following: 

1. Inability to reach true ultimate speed due to 
lack of distance to accelerate in; 

2. Rolling resistance of the tires; 

3. Variations in engine performance stemming 
from unavoidable differences between test-stand 
and race-track conditions; 

4. Difference in Reynolds Number between wind- 
tunnel and full-scale conditions; 

3. Inability to reproduce accurately on the model 
the aerodynamic conditions where tires contact 
the track; 

6. Aerodynamic wheel-spinning losses; 

7. Direction and amount of side-wind; 

8. Mechanical efficiency of components such as 
transmission and axle, and 

; The normal experimental error of the model 
test. 

Most of these factors are negligible at 100-mph 
speeds and a forecast can be made with some con- 
fidence. But at very high speeds the sum of these 
factors can easily exceed aerodynamic drag. Any 
attempt to evaluate and predict them would take 
more time and money than are usually available. 
In practice any forecast is an intelligent guess 
based on previous experience and spiced with gen- 
erous allowances. 
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By way of illustration Railton compiled data on 
all the world’s record cars for the last 20 years, 
dividing thrust theoretically available from their 
engines by the theoretical drag deduced from their 
model tests. The average resultant-—which rep- 
resents the ratio of actually-available to theo- 
retically-required horsepower — works out to well 
over two. In other words, the horsepower actually 
used was more than twice what might have been 
deemed necessary from model tests alone. 

The inevitable question put to the racing car de- 
signer in 1947 is, “What are the possibilities of jet 
propulsion for record-breaking racers?” The an- 
swer: Great. 

The car would still be subject to limitations im- 
posed by the length of track and by tire considera- 
tions. But the problem is primarily an aerody- 
namic one. 

At the risk of confessing himself a reactionary, 
Railton feels that use of jet-propelled cars for land 
speed records would remove the last vestiges of 
resemblance to the commercial automobile. It 
would deprive these adventures of all engineering 
value and make the records themselves meaning- 
less. For the same reason it would discourage 
financial cooperation from industry which alone 
makes these attempts possible. 

With such cars developed to travel faster and 
faster, degree of contact with the ground will be no 
longer necessary for traction. It will be regarded 
as a nuisance and most of the weight will be air- 
borne. Carried to its ridiculous extreme, nothing 
will stop a man from claiming the world speed 
record by running a roller skate tied to a fast air- 
plane over the measured mile. 
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Fig. 2— Represented here are the lateral forces between road and tire 
on the verge of wheel slip. It illustrates the reason for Cobb's car's 
four-wheel drive to minimize propulsive effort per wheel 
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CHARLES A. BARESCH is now as- 
sociated with Reaction Motors, Inc., 
Dover, N. J. He is chief design en- 
gineer. 


W. W. DAVIES, chairman of the 
Chicago Section and SAE vice-presi- 
dential nominee for Air Transport Ac- 
tivity, addressed the iuncheon session 
of the Third National Conference on 
Industrial Hydraulics Oct. 16 in Chi- 
cago. The director of engineering of 
United Airlines spoke of the SAE 
technical work in this area. Among 
the other speakers were RAYMON 
BOWERS, International Harvester 
Co.; W. F. SHURTS, Twin Disc Clutch 
Co.: ROBERT LAPSLEY, Clark 
Equipment Co.; R. H. HENSLEIGH, 
consulting engineer; and PROF. J. I. 
CLOWER, University of Delaware. 


CHESTER M. METRA is now sales 
representative in Eastern Kentucky for 
Sheppard & Bogie of Lexington, Ky. 
Before this, he was parts & stores rep- 
resentative for the St. Louis regional 
office of the Electro-Motive Division of 





GEORGE W. CODRINGTON, left, being con- 
gratulated by Secretary of the Navy JOHN 
L. SULLIVAN, after receiving the President’s 
Certificate of Merit for outstanding service in 
directing the production of Diesel engine equip- 
ment used by Navy ships and submarines 
during the war. Codrington is vice-president of 
General Motors Corp., general manager of 
the Cleveland Diesel Engine Division, and 
president of the National Association of En- 
gine & Boat Mfrs., Inc. 


GMC. He had also been parts manager 
of the “Train of Tomorrow” for Gen- 
eral Motors. 


KARL D. WOOD, head of the De- 
partment of Aeronautical Engineering 
at the University of Colorado, has just 
published the eighth edition of his “‘Air- 
plane Design.” This edition features 
data on the new NACA low-drag air- 
foils and on the layout of helicopters 
and jet-propelled aircraft. The book 
shows how an airplane can be designed 
and includes in appendix form most of 
the data necessary for a student to 
carry a design project through its pre- 
liminary stages. About 30% of the text 
and 80% of the technical-data appen- 
dices are new. 


Prior to taking his present job as 
tool designer for the Pioneer Engineer- 
ing & Mfg. Co. in Detroit, JACKSON 
H. ALLINGTON was affiliated with 
the Graham-Paige Farm Equipment 
Division of the Kaiser-Frazer Corp. in 
Willow Run, Mich. 








About 


PAUL E. SPEISER recently joined 
the West Bend Aluminum Co. in Hart- 
ford, Wis., as a project engineer. Prior 
to this he was in the Armed Forces 


Recently becoming supervisor of field 
test and design engineers for Cummins 
Engine Co., Inc., in Columbus, Ind 
ALBERT C. BELL had previously been 
a designer for this company. 


OLIVER FIELD ALLEN’S “Th 
Modern Diesel,” a book for general 
reading and classroom use, has been 
published by Prentice-Hall, Inc. The 
book covers the background and his- 
tory of diesel engines from Carnot’s 
early theorizing right up to the diesels 
used today for marine, highway, rail 
and stationary service. One chapter is 
devoted to the evolution of the 2- 
stroke-cycle engine from the 4-stroke- 
cycle engine. Others deal with double- 
acting diesels, sleeve-valve engines, and 
opposed-piston and free-floating-piston 
engines. The author tells much of his 
story in pictures and diagrams 


NAVY GROUP HONORS GM 


On behalf of General Motors Corp., C. L- 
McCUEN received the first annual Dis- 
tinguished Service Award presented by 
REAR ADM. LUIS de FLOREZ, U. § 
N. R. for the Special Devices Associa- 


* tion, Inc. The award was presented & 


General Motors in recognition of “the 
outstanding accomplishment in its scien- 
tific programs involving rapid learning 
techniques and mass training,” on Sept 
20 at Sands Point, L. L., N. Y., during 
the three-day meeting of the Associa- 
tion. The group is composed of U. § 
Navy reserve officers and civilians who 
have served in the Special Devices 
Center of Naval Research. 
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Before joining the Tasco Corp., Dal- 
las, Texas, aS production manager, 
JOHN G. WHITEHEAD was general 
manager of the Industrial Hard Chro- 
mium Co. in Newark, N. J. 


BURTON RICH MILLER recently 
accepted the post of assistant profes- 
sor at Notre Dame University, Notre 
Dame, Ind. He will give air condition- 
ing, heating, and ventilation courses. 
Before this he was senior mechanical 
ngineer for Sverdrup & Parcel in St. 


T ~ 
LOUIS. 


GEORGE ROMNEY of Detroit, who 
is managing director of the Automobile 


Manufacturers’ Association, Detroit, 
has been appointed by Governor Sigler 
of Michigan to the new State Eco- 


nomic Development Commission which 
is taking over the duties of the State 
Planning Commission. He will serve 
for a one-year term. 


JOHN S. CARR, who was recently 
graduated from the Illinois Institute 
of Technology in Chicago, is now con- 
nected with the Detroit Ball Bearing 
Co. of Michigan as a field engineer. 


ALLEN L. BROWNLEE, former 
chief engineer of the Wico Electric Co., 
West Springfield, Mass., has been 
elected vice-president in charge of en- 
gineering by the directors of this 
company. He graduated from Worces- 
ter Polytechnic Institute and has been 
associated with Wico since 1942. 


Preceding his appointment as asso- 
ciate professor of mechanical engi- 
heering at the University of Illinois in 
Urbana, WELLIAM L. HULL held this 
Position with the University of Colo- 
rado in Boulder. 


Now general metal shop teacher at 
the Compton Union High School Dis- 
trict, Compton, Calif. WALTER VAN 
VOORHEES had been affiliated with 
Wickes Bros. Machine Tool Co. in 
Saginaw, Mich. 


Formerly with Continental Motors 
Corp., Detroit, MORRIS G. AVERY is 
‘ow a& dynamometer engineer with 
REO Motors, Inc., Lansing, Mich. 


NOVEMRER 1947 


Members 


No longer transportation superinten- 
dent for the Creameries of America, Los 
Angeles, JOHN B. CLARK has become 
owner of John Clark’s Greenfield Truck 
Terminal in Bakersfield, Calif. In 1945 
he served as T & M Vice-Chairman of 
the Southern California Section. 


Recently graduated from Fenn Col- 
lege, Cleveland, ROBERT K. WOOD- 
WORTH is now a student engineer for 
the American Telegraph & Telephone 
Co. in Cleveland. 


Now with the General Engineering & 
Research Corp., Trenton, N. J. as a 
mechanical engineer, PIERCE HOLL- 
INGSWORTH had been detail drafts- 
man for the Packard Motor Car Co. in 
Toledo, Ohio. 


A. F. STERS has accepted the position of chief engineer 
for the General American Aerocroach Co. in East Chicago, 
Ind. Prior to this, he was assistant to the vice-president 
in charge of engineering at this company. NORMAN E. 
BATESON, who had been project engineer, is now assis- 


tant chief engineer. 


ASHTON K. STONE recently became president of the 
Modern Petroleum Corp. in Philadelphia. This company 
specializes in additive type lubricating oils for the auto- 
motive field. Before this position, he was technical di- 
rector of the Radbill Oil Co. in Philadelphia. 


H. A. HANSEN, who for the past ten years has been in 
charge of sales for the Marine Carburetor & Filter De- 
partments, Zenith Carburetor Division of Bendix Avia- 
tion Corp., has been appointed sales manager of the re- 
cently acquired Skinner Purifiers Division of Bendix. He 


has been an SAE member since 1923. 


JOHN G. HAMMOND is now direc- 
tor of merchandising for Super Six 
Mfg. Inc. in Minneapolis, Minn. He was 
formerly manager of the Detroit 
Branch of the Elco Lubricant Corp. 
His new company manufactures agri- 
cultural implements. 


Now employed as general manager 
of the Parts & Accessories Division, 
Sterrett Motor Service, Inc., Silver 
Spring, Md., CLARENCE H. RAUSCH- 
ENBERG had been on the British 
Army Staff, Royal Electrical & Me- 
chanical Engineers, Washington, D. C. 


Now in the employ of the Fairchild 
Engine & Airplane Corp., Oak Ridge, 
Tenn., CHADWICK S. DAUWALTER 
had been design engineer for the 
Rocket Engineering Co. in Los Angeles. 


Heretofore connected with Luke Har- 
ris Industries, Inc. in Willow Run, 
Mich., LUKE HARRIS has become 
vice-president in charge of sales and a 
member of the Board of Directors of 
the Lockheed Aircraft Service, Inc. in 
Burbank, Calif. 


SEYMOUR EPSTEIN is now an in- 
structor of Design at Brooklyn College 
in Brooklyn, N. Y. Prior to this, he 
was an instructor of physics at Mo- 
hawk College in Utica, N. Y. 


No longer associated with Air Prod- 
ucts, Inc., Emmaus, Pa. as a design en- 
gineer, EDWARD C. BREINIG has 
taken a similar position with the Ald- 
rich Pump Co. in Allentown, Pa. 
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SAE Fathers and Sons 





1918. 


CHARLES J. COOK, left, who is chassis engineer for Reo 
Inc., Lansing, Mich., and his father CHARLES A. Coo 
father is assistant chief engineer for the Wisconsin Axle 


Timken-Detroit Axle Co., Oshkosh, Wis., and he joined SAR in 





A member of the SAE since 1917 EVAN R. NASH, center, with his two sons, 
IVAN H., left, and DONALD. The father is vice-president of the Cousins Tractor 
Co., Inc., in Hanford, Calif. Ivan is affiliated with the Enterprise Engine and 
Foundry Co. of San Francisco, and Donald is general service manager for the 
Caterpillar Tractor Co. of Peoria, Ill. 


If any SAE reader 
knows of any SAE 
Father-and-Sonor Father- 
and-Daughter combina- 
tion, both of whom are 
members of the Society, 
your editors would appre- 
ciate hearing from you. 
Several SAE members 
have two Member-Sons. 

We will write for photo- 
graphs. Informal pictures 
of such combinations are 
preferred to _ individual 
formal portraits. 

Your cooperation will 
be deeply appreciated— 
we don’t want to miss 
any SAE Father and Son 
or Father and Daughter 
grouping. 





SAE Father & Daughter..... 


Here we present MRS. RUTH E. 
DEWALD and her father, 
DANA A. SEARLE. As far as 
we know, they hold the honor 
of being the only father and 
daughter in the SAE. She ex- 
pects to be graduated from 
Wayne University, Detroit, with 
a B.S. in mechanical engineer- 
ing in January, 1948. At pres- 
ent, Mrs. DeWald is assistant 
purchasing agent for the Ma- 
chined Parts Corp. Her father, 
who joined SAE in 1942, is 
motor and chassis designer for 
the Packard Motor Car Co., 
also in Detroit. 
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Pre ly a marine engineer for the 
ates Maritime Commission, 
n, D. C.. HUGH HAROLD- 


sQN has now become an instructor at 
Califor Polytechnic College, San 


tyis Obispo, Calif. 


Lule 


HERBERT L. SCHNELL is now a 
manu! iring consultant for the Ap- 
varatus Division of the General Ekec- 
tric ( Erie, Pa. He was formerly 
vith Paramount Mfg. Co., Inc., in 
Hillsdale, Mich. 


EDWARD C. DITZEN, who had 


served as design engineer for the Sterl- 
ing Engine Co., of Buffalo, N. Y., is 
now production engineer at United En- 


sjneering Co. of San Francisco. He is 
n charge of all engineering and pro- 
juction planning phases of United’s 
expansion program. 


Recently resigning as automotive en- 
vineer for the Standard Oil Co. (Ind.), 
rR. C. ST. JOHN has joined the U. S. 
Army, now serving as a major in the 
Transportation Corps.‘ At present his 
assignment is in the Office of the Chief 
if Transportation, Department of the 
Army, Washington, D. C. 


RAYMOND O. SNODGRASS is 
now a retail representative for the 
Union Oil Co. of California, Seattle, 
Wash. In 1945-1946 he was Program 
Chairman for the Northwest Section 
of th: SAE. 


Heretofore a research engineer for 
McCulloch Motors Corp. in Los An- 
geles,y AUSTIN GUDMUNDSEN, re- 
cently became vice-president in charge 
of engineering and research for the 
Diesel Pump & Electric Mfg. Co. of 
Culver City, Calif. 


Prior to becoming manager of avia- 
tion sales for the Sundstrand Machine 
Tool Co., Hydraulic Division in Rock- 
ford, Il, KARL J. MOSBACHER, JR., 
was sales and application engineer in 
the Aviation Division of the General 
Electric Co., Schenectady, N. Y. 


HOWARD F. KIDWELL has become 
manager of fleet sales for the B. F. 
Goodrich Co. in Akron, Ohio. He had 


been connected with this company in 
Detroit. 


CLORAL O. RAINS is now employed 
in the Engineering Department of the 


rat Petroleum Co., Bartlesville, 
Okla. 


Having served as an instructor in 
the Department of Education, Van- 
couver, B. C., JAMES IRVING is now 
poe inspector for the Columbia Trailer 
0., Ltd., Vancouver, B. C., Canada. 


LLOYD J. WOLF is now a consult- 
ng engineer for the Twin Disc Clutch 
Co. in Racine, Wis. Prior to this, he 
was chief engineer of the Automotive 
section of the Army Ground Forces 
Board No. 2 in Fort Knox, Ky. 


BER, 1947 


R. WAYNE GOODALE, top, who had been assistant man- 
ager of the Products Acceptance Department at the 
Standard Oil Co. (Calif.), was recently promoted to man- 
ager of the Lubricants Division, replacing GEORGE L. 
NEELY. Goodale is chairman of the Northern California 
Section for the coming year. Neely, a past-councilor of 
SAE, has become vice-president of the California Oil Co. 
in Chicago. Oswald headed the SAE Passenger Car Body 
Activity in 1940, when he was an executive engineer with 
Olds Motor Works Division of General Motors Corp. 


JOHN OSWALD, bottom, a former vice-president of the 
Society, and EARLE S. MacPHERSON, recently joined 
Ford Motor Co. as executive engineers reporting to Vice- 
President in Charge of Engineering HAROLD T. YOUNG- 
REN. Both had been with General Motors Corp., the 
former as quality engineer and the latter has been chief 
of the light car division of Chevrolet Motor Division. 
Goodale has been appointed general chairman of the SAE 
National West Coast Meeting to be held next August in 
San Francisco. This meeting will include for the first 
time participation by the Fuels & Lubricants, Truck & 
Bus, and other SAE Engineering Activities represented 
on the West Coast. 


Having been discharged from the 
Armed Forces and formerly employed 








OMON M. SORIN has accepted the po- 


by the NACA in their Aircraft Engine 
Research Laboratory, Cleveland, SOL- 


HEADS 


sition of industrial engineer with the 
Bound Brook Oi-Less Bearing Co., 
Bound Brook, N. J. 


EARLY BIRDS AGAIN 





GEORGE H.'SCRAGG, director of advertising & sales promotion for the 
Whi'e Motor Co., Cleveland, has been re-elected president of the Early Birds 
which is an organization for aviation pioneers. Other SAE members who 
were elected are WILL D. PARKER of Bartlesville, Okla., third vice-presi- 
dent and ROBERT MINSHALL cf Cleveland, who was elected trustee for a 
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five-year term 
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In the 28 ft. racer designed by REID RAILTON, British 
automotive engineer, JOHN COBB broke his own and 
world’s one-mile land speed record with an average of 
394.196 mph Sept. 16 at Bonneville Salt Flats, Utah. 
Cobb’s. speeds -over .the» measured mile were 385.645 and 
403.136 on the return run (See p. 61.) 


ROBERT B. HAYNES has been promoted to the newly- 
created position of works manager for the Spicer Mfg. 
Division of the Dana Corp. in Toledo. His former post 
was equipment manager. Haynes has been with Spicer 
since 1935 and joined the SAE in 1920. 


JOHN C. WIDMAN has been appointed chief body engi- 
neer of Kaiser-Frazer Corp., Willow Run, Mich., as an- 
nounced by DEAN HAMMOND, chief engineer. Widman, 
who had been in charge of Ford Motor Company’s Body 
Research Department for two years, previously served 
for 15 years with the Murray Corp. of America. He will 
direct developmental and engineering work on the com- 
pany’s current and future Kaiser and Frazer models. 


HERBERT MANDELBAUM recently resigned from 
American Airlines, Inc., as supervisor in the Engineering 
Department. He has accepted a position with the con- 


sulting engineering office of Charles Mayer in New York 
City. 


RICHARD E. HITCHCOCK recently became connected 
with the Curtiss-Wright Corp. in Caldwell, N. J., as a 
rocket research and development engineer. He was 
formerly employed as a project engineer for the Bendix 
Aviation Corp. in South Bend, Ind., and had an active 
part in the development of the Bendix Direct Fuel In- 
jection system used on the B-29 warplane. 


CLAUDE A. FLEET- 
WOOD, right, civilian 
supervisor of the Ft. 
Warren, Wyo. Diesel 
School, is presented 
with an Army Commen- 
dation by LT. COL. 
VERN M. WILDMAN, 
acting commanding of- 
ficer of Ft. Warren. 
Fleetwood received this 
award for meritorious 
civilian service _per- 
formed during the war 
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Having served as truck and bus gales 
engineer for General Motors Corp. jr 
New York, CHARLES H. HELLING 
has been made field representative jp 
the Philippines and China for the Gen. 
eral Motors Corp. Foreign Distributors 
Division. His headquarters will be j, 
Manila. 


STUART HAMILTON is now a 
graduate student at Cornell University 
in Ithaca, N. Y. Before this, he was 
in the Flight Research Division of the 
Cornell Aeronautical Laboratory in 
Buffalo, N. Y. j 

NORMAN G. SHIDLE, executive 
editor, SAE Journal and SAE Quarterly 
Transactions, was one of a six-mar 
panel which discussed public relations 
as related to U. S. highway programs 
at the 33rd Annual Meeting of the 
American Association of State High- 
way Officials in New York City on Sept 
25. 


Recently graduated from Yale Uni- 
versity, WILLIAM A. P. MEYER has 
become an automotive engineer with 
the Standard Oil Co. of Ind. in Whiting 


HORACE L. ARNOLD, who had been 
associated with Wimberly-Arnold Co 
Inc., in Jacksonville, Fla., recently be 
came sales engineer with the Gaynor 
Iron Works in Jacksonville. 


A board of seven consultants has 
been appointed by the United States 
Atomic Energy Commission in order i 
speed up the industrial opportunities i: 
the field of atomic power. SAE mem- 
bers on this Commission are DR. 
GUSTAV EGLOFF, director of research 
for the Universal Oil Co. of Chicago 
and ROBERT E. WILSON, chairman 0 
the board of the Standard Oil Co. (Ind.) 
Chicago. 


B. J. LEMON retired Sept. 1 after 
32 years with the United States Rubber 
Co. in research, development, and tire 
engineering. Joining the Society in 
1923, he was a Councillor in 1938-3! 
Detroit Section chairman 1928-29, and 
Metropolitan Section treasurer 1938-40 
During the introduction of balloon tires 
and front wheel braking, he was chair- 
man of the SAE Front Wheel Align- 
ment Committee, and has been a mem- 
ber of the Society’s Standards, Re- 
search, Highway, Riding Comfort and 
other technical committees. He is the 
author of a number of technical papers 
on rubber, tires, and rims presented be- 
fore both National and Section meet 
ings. He served as a captain in trans 
port assignments in World War I, and 
in World War II he was chief of the 
Rubber Branch and later acting chief 
of development, Office of the Chief of 
Ordnance, Detroit, as a lieutenant col- 
onel. He was raised to the rank of 
colonel in the reserves upon return 
from military service. He will make 
his home in Bethel, N. Y. 


SAE JC RNA 


Swe 
Co., 


sati 


cal 
Cor 
En; 
lan 


cen 
] 

















Heretofore a technical engineer for 
the General Electric Co. in Bloomfield, 
v. J, ROBERT L BUCKALTER has 
: ales engineer for the Arma 
Brooklyn, N. Y. 


become 
Corp., 

CLIFFORD A. ROURKE has recent- 
ly taken over the management of the 
Kirkland Bearings & Parts Co., Ltd., 
Kirkland Lake, Ont., Canada. Prior 
st, he was a partner in the 
Automotive Parts & Machine 
yronto. 


to this p 
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Previously supervising engineer in 
the San Francisco branch office of 
Sweet & Crawford—Pacific Indemnity 
Co., LESTER R. HILL is now compen- 
sation underwriter with this company 
in Los Angeles. 


CHUNG HUA WU is now a mechan- 
ical engineer for the National Advisory 
Committee for Aeronautics, Aircraft 
Engine Research Laboratory, Cleve- 
land. 


ROBERT E. THIBODEAU was re- 
cently appointed sales engineer for the 
Aluminum Alloys Corp. in Detroit. 
Prior to this, he was employed as a 
senior mechanical engineer for the 
Armour Research Foundation in Chi- 
cago. 


WINSTON M. DUDLEY, who is no 
longer with the Case Institute of Tech- 
nology in Cleveland, has joined the En- 
gineering Research Department of the 
Standard Oil Co. (Ind.) in Chicago. 


WALDEMAR 0O. BISCHOFF is now 
with Associated Engineers, Inc. in 
Springfield, Mass. 


A. C. TEETSEL has joined the Uni- 
versal Friction Materials Co. in Ken- 
lallville, Ind., as vice-president in 
harge of manufacturing. Prior to this 
he was with the Thermoid Co. as man- 
ifacturing superintendent of the Fric- 
tional Material Division in Trenton, 
N. J. He has also been connected with 
Ferodo & Asbestos, Inc., New Bruns- 
vick, N. J., and the Russell Mfg. Co., 
Middletown, Conn. 


EDWARD H. HOLTZKEMPER, who 
had been project engineer with the 
Chevrolet-Cleveland Division has been 
transferred by General Motors Corp. 


to Buick where he is a project engineer 
n engines. 


No longer a design engineer with 
the Chain Belt Co. in Milwaukee, Wis., 
ANDREW McMILLAN has accepted 
the post of mechanical products engi- 
heer with the Niagara Chemical Divi- 
‘ion of the Food Machinery Corp. in 
Middleport, N. Y. 


WARREN R. VARCOE, formerly en- 
tolled at Washington State University, 
'S now a sales engineer with the Min- 
teapolis Honeywell Regulator Co. in 
Portland Oreg. 


BER, 1947 


DR. GEORGE W. LEWIS, a past vice-president of SAE, 
has been appointed research consultant to the National 
Advisory Committee for Aeronautics, retiring from his 
post as director of NACA. He was succeeded Sept. 1 by 
DR. HUGH L. DRYDEN, who had been associate director 
of the National Bureau of Standards. A. M. ROTHROCK, 
formerly at the NACA Cleveland Laboratory has trans- 
ferred to Washington as assistant director. An SAE 
member since 1918, Lewis’ pioneering in wind tunnels has 
given him a world wide reputation as a leader in aero- 
nautical research. His papers have won for him the 
Guggenheim Medal, the ASME Spirit of St. Louis Medal 
and other honors. 


GROVER C. WILSON has joined the Ethyl Corp. Re- 
search Laboratories in Detroit as a coordinator on the 
Automotive Research staff. Previous to this, he was with 
the Universal Oil Products Co. in Riverside, Ill. Wilson 
is chairman of the SAE Diesel Engine Activity Meetings 
Committee and served as vice-president of the Diesel 
Engine Activity in 1943. 


EUGENE B. EIPPER has been appointed automotive 
supervisor of the Petroleum Chemical Laboratory of E. I. 
du Pont de Nemours & Co., Inc., at the Deepwater, N. J., 
plant. He recently left the Wilkening Mfg. Co. in Phila- 
delphia, where he had been assistant chief engineer for 
the past two years. 









ROBERT B. ALEXANDER is now 
affiliated with the Pontiac Motor Di- 
vision in Pontiac, Mich. 


Previously a service manager for 
Kapiolani Motors, Ltd., in Honolulu, 
T. H., RALPH H. MOYERS has taken 
a similar position with Earl Smith 
Motors in Sacramento, Calif. 


CHARLES MANHART received this 
“Paul Bunyan” size golf club from 
admiring fans, after making a 325 
yard drive in the Bendix Engineer’s 
Golf Tournament at South Bend, Ind. 
Manhart is sales manager of aircraft 
products at the Bendix Aviation Corp. 
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FRANK W. LYNCH, who had served 
as assistant manager of the Detroit 
Division of the Reynolds Co. for the 
last three years, was recently appoint- 
ed manager of this division. Before 
joining Reynolds, he was with Timken 
Roller Bearing Co. for over nine years 
Lynch graduated from Purdue Univers- 
ity in 1935. 
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FRANKLIN ‘T. “HANK” KURT, 
left, Grumman sales engineer, 
with WILLIAM HANNIGAN, me- 
chanic of the company. carrying 
kerosene ashore to Ship Island, off 
Gulfport, Miss., Sept. 21 after the 
recent hurricane had hit the vicin- 
ity. Flying a Grumman Mallard, 
sold to the New York Daily News, 
Kurt, 2 former member of the 
Metropolitan Section Ceverning 
Board, helped to locate the six 
stranded persons on Ship Island. 
The airplane in the background, 
Miss Daily News, assisted the 
Coast Guard in rescue work dur- 
ing the blow 


Third edition of ‘Torque Converters 
or Transmissions,” by P. M. HELDT, 
has recently been published. First pub- 
lished in i942, the book has been 
brought up-to-date, particularly with 
regard to latest types of automatic 
transmissions for passenger cars and 
buses. 


WILLIAM J. MILLER, who is wide- 
ly known in Pacific Northwest truck- 
ing circles, has become associated with 
the Seattle branch of the Great-West 
Life Assurance Co. He was formerly 
with the War Production Board and 
with the War Assets Administration. 
His last post was president and gen- 
eral manager of the Washington 
Truckstell Sales Inc. in Seattle. 


Now a sales engineer in the Viskon 
Division of the Visking Corp., Chicago, 
A. S. KTEFER had been an automotive 


engineer with the Sinclair Refining Co., 
same city. 


BRIAN G. ROBBINS is now assist- 
ant secretary of the Institution of Me- 
chanical Engineers in London, En- 
gland. 


FRANK W. OLSON, JR., who re- 
cently graduated from Oklahoma A. & 
M. College, Stillwater, Okla., is en- 
gaged in drafting and engineering work 
on municipal Propane-Butane gas sys- 
tems for the Phillips Petroleum Co. in 
Bartlesville, Okla. 


CHARLES H. LOFTHOUSE, who is 
a sales engineer and consultant with 
L. Feldman & Co. in Chicago, has been 


lecturing on atomic theory, war mis- 
siles and projectiles, and other engi- 
neering subjects. This fall he spoke 
befcre an engineering group in Win- 
nipeg, Canada, on Atomic Energy - 
How it operates within the atom bomb, 
what takes place within the bomb 
itself. 


No longer a project engineer of the 
Fuel Cell Division, United States Rub- 
ber Co. in Los Angeles, JOHN EDWIN 
SAKALY, JR., has become an instruc- 
tor in the Engineering School of Loyola 
University of Los Angeles. In 1945 he 
was a member of the Membership Com- 
mittee of the Southern California 
Section. 


HARLEY W. DRAKE has become 
president of the Drake Equipment Co. 
in Petaluma, Calif. He had been sales 
manager of the Bay Cities Equipment 
Co. in Oakland, Calif. Drake has been 
a very active member of the SAE and 
is a past chairman of both the North- 
west and Oregon Sections. 


WILLIAM W. SHARON is now an 
engineer with the Standard Oil Devel- 
opment Co. in Linden, N. J. 


JOHN H. DANNAN is now a de- 
sign engineer with Consolidated Vultee 
Aircraft Corp. in San Diego, Calif. 
Prior to this post he was an assistant 
project engineer with the Airesearch 
Mfg. Co. of Los Angeles. 


Having served as powerplant engi- 
neer with Trans World Airline, Inc., in 
Newcastle, Del. PERRY A. CLARK 
recently became industrial salesman 
with the Texas Co. in Los Angeles. 
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ROBERT W. MINER 


Following a brief illness caused by 
bulbar poliomyelitis, Robert W. Miner. 
29, a mechanical engineer with Aero- 
quip Corp., Jackson, Mich., died Sept. 2 
in a hospital there. His father is Robert 
I. Miner, chief engineer of Ryerson & 
Haynes, Inc., of that city. 

A graduate of Case Institute of 
Technology in 1940 and of Chrysler In- 
stitute of Engineering, he served in the 
U. S. Coast Guard Auxiliary during the 
war. 

Active in his community, he was a 
leader in Boy Scout work, an officer of 
his church, and secretary of the Jack- 
son Engineers Club. 


HEATLEY GREEN 


Heatley Green, who had been a pio- 
neer automotive parts manufacturer, 
passed away in Detroit on Sept. 20. 

At the time of his death, Green was 
president of the Automatic Products 
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When ROBERT M. CRITCHFIELD, 
left, was promoted from chief engi- 
neer to factory manager of Delco. 
Remy Division of General Motors 
Corp., Anderson, Ind. (p. 80, Sept, 
1947, SAE Journal), J. H. BOLLES 
was named chief engineer of the 
company. Long active in SABE tech- 
nical committee work, Critchfield is 
chairman of the Electrical Equipment 
Committee and is a former chairman 
of the Indiana Section. 


M. GOLDSMITH, who is now man- 
aging director of Metalastik, Ltd, 
Leicester, England, has arrived in 
the U. S. for a two-month business trip 
and expects to visit the leading firms 
in the automotive and rubber industry. 
Correspondence can reach him at 69-11 
Yellowstone Blvd., Forest Hills, L. I, 
mm. S- 


T. C. HOWE, previously equipment 
superintendent of the North Coast 
Transportation Co. in Seattle has been 
appointed manager. He has been as- 
sociated with the bus business in Ore- 
gon for 24 years and joined North 
Coast in 1928 as a mechanic. Howe 
was chairman of the Northwest Sec- 
tion of the SAE in 1941. 


Co. and the Bangor Investment Co., De- 
troit. He went to Detroit in 1901 fol- 
lowing his graduation from Cornell Uni- 
versity, and established the Automatic 
Products Co. in 1913. He had been 4 
member of the SAE since 1912. 


DUIS W. MEADOR 


A former editor of the Metropoli- 
tan Section’s “Accelerator,” Duis W 
Meador died in New York City on Sept 
14 after a lingering illness. 

He graduated from New York Uni 
versity in 1939, and then joined the En- 
gineering Department of Wright Aero 
nautical Corp. in Wood-Ridge, N. J. on 
the time of his death, he was assistant 
project engineer with this company. 

Meador joined SAE in 1940, served 02 
the governing board of Metropolitan 
Section for several years, was editor of 
the “Accelerator” from 1942 to 1949, 
and chairman of the section’s Reception 
Committee in 1946-1947. 
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PROGRESS 


Nineteen new 

; SAE Aeronautical 

First Jet Alloy Specs se eee 

Evolved by SAE Group cations for heat 

and corrosion-re- 

sistant alloys used in aircraft jet engines — first 

standard specifications of their kind in the world 

—were recently approved by the SAE Technical 
Board. 


These new materials successfully withstand 
2000F operating temperatures and have extended 
between-overhaul periods beyond the 140-hr 
mark. 


Development of these alloys aided considerably 
in the return to this country of the absolute world 
aircraft speed record for the first time since 1923. 
Within the past few months American jet planes 
shattered the international speed record three 
times — first, the Lockheed P-80 Shooting Star 
and twice, the Douglas D-558 Skystreak. 

Prepared by the SAE AMS Corrosion and Heat 
Resistant Alloys Committee headed by A. W. F. 
Green, Allison Division, GMC, these 19 specifica- 
tions give the industry a tool for buying these 
new jet engine materials to standard chemical 
composition and to accepted performance and 
quality requirements. 


Thorough coordination with suppliers and all 
Committee members preceded processing of the 
specifications through the SAE Aeronautics Com- 
mittee and Technical Board. 


To facilitate usage, each specification indicates 
where the material may best be applied. The set 
of 19 specifications includes alloys for critical gas 
turbine parts such as turbine blades or buckets, 
tail pipes, exhaust cone assemblies, burner liners, 

















2 


— Sa 


and fluid lines, and other critical parts. 

Particularly noteworthy specifica- 
tions in this series are the six covering 
alloys for precision investment casting 
(lost wax process) such as vitallium 
and stellite. Since each jet engine re- 
quires several hundred buckets or 
blades, fast yet precise fabrication is 
a must. Finding these alloys with heat 
and corrosion-resistant properties that 
can be precision-cast was a major fac- 
tor in licking the turbine blading 
problem. 

Now available from the SAE, the 
new jet alloy AMS series includes the 
following specifications: 


1. AMS 5360 — Steel Castings, Preci- 
sion Investment, Corrosion and Heat 
Resistant, 17Cr —-13Ni-—2Mo 

Application: Small parts such as 
stator vanes and nozzle diaphragm 
vanes for use at temperatures up to 
1600F. At high temperatures, strength 
of this steel is slightly higher than, 
and oxidation resistance is similar to, 


’ that of 18-8 types. 


2. AMS 5365 — Steel Castings, Sand, 
Corrosion and Heat Resistant, 25Cr— 
20Ni 

Application: Parts such as nozzle 
diaphragm vanes and assemblies and 
parts requiring welding during fabri- 
cation. 


3. AMS 5366- Steel Castings, Pre- 
cision Investment, Corrosion and Heat 
Resistant, 25Cr — 20Ni 

Application: Same as AMS 5365. 


4. AMS 5375- Alloy Castings, Pre- 
cision Investment, Corrosion and Heat 
Resistant, Cobalt Base —25Cr — 5W 

Application: Primarily small parts 
such as turbine blades and buckets 
requiring high strength up to 1500F 
and oxidation resistance up to 2000F. 


5. AMS 5378-— Alloy Castings, Pre- 
cision Investment, Corrosion and Heat 
Resistant, Cobalt Base 25Cr-—32Ni-— 
5Mo 

Application: Same as AMS 5375. 


6. AMS 5380-Alloy Castings, Pre- 
cision Investment, Corrosion and Heat 
Resistant, Cobalt Base — 25Cr — 15Ni — 
6Mo 


Application: Same as AMS 5375. 


7. AMS 5385- Alloy Castings, Pre- 
cision Investment, Corrosion and Heat 
Resistant, Cobalt Base —27Cr-—2Ni-— 
5Mo 

Application: Same as 5375. 


8. AMS 5512 —Steel Sheet and Strip, 
Corrosion and Heat Resistant, 18Cr-— 
11Ni— Cb 

Application: Especially for parts and 
assemblies requiring welding during 
fabrication. 


9. AMS 5517B-—Steel Sheet and 
Strip, Corrosion Resistant, 18Cr — 8Ni 
(Cold Rolled — 125,000 psi) 

Application: For drawing or forming. 


10. AMS 5518B-Steel Sheet and 





A. W. F. Green, Chairman 


SAE AMS Corrosion and Heat Resistant Alloys 
Committee 


Strip, Corrosion Resistant, 18Cr- 8Ni 
(Cold Rolled — 150,000 psi) 

Application: For moderate forming 
and bending. 


11. AMS 5519C-Steel Sheet and 
Strip, Corrosion Resistant 18Cr—-—8Ni 
(Cold Rolled — 185,000 psi) 

Application: For moderate bending. 


12. AMS 5522-Steel Sheet and 
Strip, Corrosion and Heat Resistant, 
25Cr — 20Ni —2Si 

Application: Parts requiring welding 
during fabrication. Strength at ele- 
vated temperatures similar to that of 
18-8 types. Specified silicon content 
improves oxidation resistance with 
some sacrifice of welding and ductility. 


13. AMS 5530- Alloy Sheet, Corro- 
sion and Heat Resistant, Nickel Base — 
17Mo — 15Cr — 6F'e — 5W 

Application: For parts such as 
welded nozzle diaphragm assemblies, 
burner liner parts, tail pipes, exhaust 
cone assemblies, and others requiring 
high strength up to about 1700F and 
oxidation resistance up to 2000F. 


14. AMS 5532-— Alloy Sheet, Corro- 
sion and Heat Resistant, Iron Base 
20Cr — 20Ni — 2Co — 3Mo — 2W —1Cb 

Application: Same as AMS 5530. 


15. AMS 5542-— Alloy Sheet, Corro- 
sion and Heat Resistant, Nickel Base — 
15Cr — 2.5Ti-—1Cb —0.7A1 

Application: Primarily parts such as 
buckets, blades, nozzle diaphragm 
vanes, burner liners and domes, requir- 
ing high strength up to 1500F and oxi- 
dation resistance up to 1800F. Also for 
parts to be formed and heat-treated 
to improve strength at elevated tem- 
peratures. Processing and heat treat- 
ments affect available properties at 
elevated temperatures. 


16. AMS 5560B — Steel Tubing, Seam- 
less, Corrosion Resistant, 18Cr — 9Ni 

Application: Parts and assemblies 
such as fluid lines not subject to high 
pressure and where welding is not used 
for fabrication. 


17. AMS 5642 - Steel, Corrosion and 
Heat Resistant, 18Cr—11Ni-—Cb (Free 
Machining) 


Application: Primarily for parts sub- 
jected to high temperatures during 
fabrication or in service, but not fo, 
parts to be fusion welded. 


18. AMS 5646 — Steel, Corrosion and 
Heat Resistant, 18Cr —11Ni -—Cb 

Application: Especially for parts re. 
quiring welding during fabrication. 


19. AMS 5652 — Steel, Corrosion ang 
Heat Resistant, 25Cr — 20Ni-— 2s) 

Application: Parts such as nozzle 
diaphragm vanes and assemblies which 
require welding during fabrication. 

Chairman Green reports that the 
Committee has completed only the first 
phase of the project assigned to it by 
the SAE Aeronautical Material Speci- 
fications Subdivision, chairmanned by 
J. B. Johnson, Air Materiel Command 
It will continue to keep abreast of this 
new metallurgical field by revising or 
adding to these specifications in accord- 
ance with industry demands. 


‘Copter Specialists 
Search Design Facts 


OUR new SAE Helicopter Committee 

projects converge on finding ways to 

predict and extend the life of helicopter 
components. 


The four projects are: 


1. Bench and Flight Procedure for 
Determining Service Life of Rotor 
Blade Structure; 


2. Determination of Load Factors for 
Helicopters; 


3. Friction Oxidation; 


4. Transmission Temperatures 


To Aid Rotor Design 


Reason for developing information 
on determining the service life of rotor 
blade structures is to set up an ac- 
celerated test procedure demonstrating 
structural suitability of these units in 
actual flight. Complex features in rotor 
blade design require tests simulating 
operational loadings. 


J. P. Perry, Firestone Aircraft Co., 
prepared a preliminary draft of sug- 
gested procedures. It says that select- 
ing the proper fatigue test condition 
is one of the most difficult tasks con- 
fronting the designer in such @ pro 
gram. Loadings equal to one and one 
half times the values associated with 
normal rated rotor speed at level fight 
speed of the aircraft are sugg* sted 

Determination of helicopter loadings 
is particularly important to the de 
signer striving to predict by calcula- 
tion performance and life of 4 hell- 
copter in flight. Preliminary steps in 
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that direction are being taken by a 
subcommittee, under Dr. Alexander 
Klemin, that is defining and outlining 
essential load conditions. 

This group is now drafting a tenta- 
tive report covering load conditions 
on the ground, during take-off, in 
fight, in maneuvers, and with wind 


systs acting on the craft. Dr. Klemin 
reported that this preliminary work 
is but the first phase of the subcom- 
mittee’s objective of compiling a re- 
port on determination of load factors 
both by flight tests and by analytical 
methods. 

L. L. Douglas, Kellett Aircraft Corp., 
was assigned the task of uncovering in- 
formation on friction oxidation. He 
defines this phenomenon as a deteriora- 
tion of surfaces in contact under pres- 
sure (usually high) and relative move- 
ment (usually small) that roughens the 
surface and creates red iron oxide. 


As a starting point, Douglas has 
sent a questionnaire to the industry 
to accumulate all known experience 
with, and literature on, friction oxida- 
tion. 


Transmissions a Problem 


Fourth new project, study of heli- 
copter transmissions and their lubri- 
cation problems, stems from the dis- 
crepancy in the helicopter industry on 
lubrication and cooling of transmis- 
sions. The helicopter transmission has 
a highly-loaded gear reduction of about 
10 to 1. Engine shaft input speeds 
range from 2000 to 3000 rpm and gear 
tooth loadings are similar to those in 
aircraft engines. 


A questionnaire prepared by R. A. 
Wolf, Bell Aircraft Corp., has been sent 
ut to all manufacturers of helicopters, 
aircraft engines, and transmission 
gears as well as oil suppliers to col- 
lect and coordinate data and experience 
on the subject. 


Chairman R. H. Prewitt, Prewitt 
Aircraft Corp., advises that the Com- 
mittee made further study of the ma- 
terial covered in its Aeronautical In- 
formation Report No. 15, Desired 
Characteristics for Helicopter Wheels, 
Tires, and Brakes. Based on these 
recent investigations of new helicopter 
models, the committee finds it ad- 
visable to bring the report up-to-date 
by modifying several factors related 
to helicopter wheel design. 


Industry Interest 


Another item of interest reported 
by Chairman Prewitt at the last meet- 
ing is that eight helicopter develop- 
ment and manufacturing companies, 
other than those with members on the 
Committee, have requested all infor- 
mation issued by the Committee. They 
are Landgraf Helicopter Co., Mar- 
uardt Aircraft Co., Doman-Frasier 
Helicopters, Inc., American Helicopter 
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Co., Jet Helicopter Corp., Helicopter 
Engineering and Construction Corp., 
Penn Elastic Co., and Sun Helicopter 
Co. 


Members recently added to the Com- 
mittee are Major W. C. Dodds, Air 
Materiel Command; Joseph Stuart, 
United Helicopter Co., and J. A. John- 
son, Bendix Helicopter, Inc. 


Study Dimensioning 
For Aero Drafting 


pe Committee S-1 project currently 
stimulating much controversy is 
progressive dimensioning versus base 
line dimensioning. 

The conferees are in disagreement 
over which of the two methods, shown 
in Fig. 1, is progressive dimensioning 
and which should be called base line 
dimensioning. From a manufacturing 
standpoint it would appear that a sys- 
tem of dimensioning from a single ref- 
erence surface has an advantage. This 
prevents cumulative addition of tol- 
erances. 

Another Committee project slated 
for the SAE Aeronautical Drafting 
Manual comprises a list of common 
drafting pitfalls that impede blue print 
interpretation. P. G. Clark, Curtiss- 
Wright Corp., Propeller Division, pre- 
pared a recommendation showing the 
wrong and the right way “of doing it.” 
Many of these items involve dimension- 
ing and general notations. 

For example, leaders should be re- 
peated as often as necessary and not 
duplicated to avoid long leaders or line 
crossing. Extension and dimension 
lines should not cross each other un- 


necessarily. Also recommended is elim- 
ination of erasing practices which mar 
or destroy the surface of original 
drawings. Use of a knife, glass, or 
sand eraser and sharp-pointed drawing 
instrument accelerates drawing dete- 
rioration. 


These and other separate items in 
Clark’s report will be added to appro- 
priate sections of the Manual. 

Chairman O. E. Kirchner, American 
Airlines, Inc., tells of work under way 
on rivet and bolt patterns being han- 
dled by Ross Goodlet, Trans World 
Airline. This concerns the symbolizing 
and coding of rivet and bolt holes. 
Current industry practice in this area 
lacks uniformity. Chairman Kirchner 
considers standardization of such nota- 
tions extremely valuable to airline op- 
erators, aircraft manufacturers, and 
other Manual users working with sheet 
metal. 


Helical Gear Notations 


He also reports progress on the 
dimensioning of helical gears, a project 
assigned to Prof. S. B. Elrod, Purdue 
University. Prof. Elrod has prepared a 
proposal to be circulated among gear 
manufacturers and revised in accord- 
ance with recommendations received. 


At the last meeting Chairman Kirch- 
ner, on behalf of the Committee, 
thanked John Perrin, who is retiring 
from Pratt & Whitney and the Com- 
mittee, for his many contributions to 
the Manual. Perrin headed Committee 
E-8 which developed the original SAE 
drafting manual, Manual of Aircraft 
Engine Drafting Room Practice. He 
will continue on the Committee as a 
consultant. Joseph Stannard, of Pratt 
& Whitney Aircraft, has been added 
to the membership. 
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Fig. 1—SAE Committee S-1 is weighing the relative merits of the two dimensioning systems 
shown. One is progressive dimensioning and the other base line dimensioning; but which is 
which the committee has yet to decide 
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HOFFMAN 
Gives Beecroft Lecture 


MERICA’S highway death toll must be cut in half 
during the next 20 years in the face of a 50% 

increase in motor travel, Paul G. Hoffman, presi- 
dent of Studebaker Corp. declared in delivering the 
first Beecroft Memorial Lecture before the SAE 
Chicago Section at the Hotel Knickerbocker on 
Oct. 14. 

Flanked by a speakers table of distinguished 
guests including the Governor of Illinois, Dwight M. 
Green, Chicago Section Chairman W. W. Davies 
opened the meeting and introduced Chicago Section 
Passenger Car Vice-Chairman T. A. Scherger, who 
was in charge of arrangements for the memorable 
event. Toastmaster Pyke Johnson, president, Auto- 
motive Safety Foundation and chairman of the Bee- 
croft Board of Award, took over after being intro- 
duced by Scherger. 

Johnson stressed his committee’s hope that the 
10 Beecroft Memorial Lectures will contribute to a 
wider understanding of the need for safer and more 
efficient highway transportation and said, “If that 
is accomplished the lectures will have justified the 





SAE President C. E. Frudden 
(left) and Governor Dwight M. 
Green of Illinois, spoke briefly 
before Paul Hoffman (right) 
delivered the first Beecroft 
Memorial Lecture 


faith and fulfilled the hope of the man whose legacy 
gave them to us.” 

Governor Green paid tribute to the speaker of the 
evening and outlined a constructive program for ful- 
fillment of Illinois highway and traffic needs. 

SAE President C. E. Frudden voiced the Society's 
indebtedness to Past-President David Beecroft for 
having made it possible for SAE to express anew 
its consistent and deep desire to contribute its share 
to the great task of improving traffic safety. 


Accident Rate Must Come Down 


The Hoffman lecture was replete with significant 
fact and stirring call to action. If the current na- 
tional rate of eight deaths per 100 million vehicle 
miles should continue, he said, the toll would climb 
to 50,000 fatalities and nearly 2,000,000 injuries by 
1967. 

“Such a prospect is unthinkable,” he continued 
“The toll cannot be permitted to go up as travel 
increases. On the contrary, it must be cut at least 
in half during the next two decades—which means 
forcing down the fatality rate from eight to three.” 

He described this as a “clearly attainable goal,” 
but warned that “it will take the active support of 
every individual and every organization of public- 
spirited citizens in the country.” 

(This first Beecroft Memorial Lecture delivered 
by Paul Hoffman will be printed in full in the De- 
cember SAE Journal.) 


Paul G. Hoffman receives the 
first Beecroft Memorial Award 
for outstanding contributions 
to traffic safety. (Left to 
right) T. A. Scherger, Chicago 
Section Passenger Car vice- 
chairman; Paul Hoffman; W. 
W. Davies, Chicago Section 
Chairman; and Pyke Johnson 
chairman of Beecroft Board of 
Award 
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Baltimore — Nov. 13 and Dec. 11 

Nov. 13—Engineers Club, dinner 
7:00 p.m. Synthetic Lubricants—- 
Speaker to be announced. 

Dec. 11-—Old Timers’ Night. 


British Columbia — Nov. 10 

Georgia Hotel, Vancouver; dinner 
6:30 p.m. New Developments in Radi- 
ation—Fred M. Young, president, 
Young Radiator Co. 


Central Illinois — Nov. 24 


Nov. 24 — Jefferson Hotel, dinner 6:30 
p.m. Use of Heavy Equipment in Con- 
struction of Airports-—General Stur- 
gens, U.S. Army Air Force. 


Chicago — Nov. 11 

Hotel Knickerbocker; dinner 6:45 
pm. meeting 8:00 p.m. Selecting and 
Planning the Truck for the Work It 
Must Do- Fred B. Lautzenhiser, con- 
sulting engineer, Motor Truck Division, 
International Harvester Co. 


Cincinnati — Nev. 13 


Engineering Whys of the Modern 
Tractor-SAE President C. E. Frud- 


den, consulting engineer, Allis-Chal- 
mers Mfg. Co. 


Cleveland — Nov. 10 


_ Cleveland Club-dinner 6:30 p.m. 
Speaker - Walter T. Olson, chief of the 
Combustion Branch, NACA Flight Pro- 
pulsion Research Laboratory. Olson 
will discuss his recent tour of the air- 
craft gas turbine industry in England. 
Speaker-Sponsor: E. Manganiello, Na- 
tonal Aeronautical Corp. of America 


Dayton —- Nov. 12 


‘Miami Hotel; dinner 6:30 p.m. En- 
gineering Whys of the Modern Tractor 
~SAE President C. E. Frudden, con- 
sulting engineer, Allis-Chalmers Mfg. 
~0. Motion Picture — Tractors at Work. 


Detroit - Nov. 3 and 17 

_ Nov 3—Horace H. Rackham Educa- 
onal Memorial Building; 8:00 p.m. 
Methods of Measuring Torsional: Vibra- 
“on-L. F. Hope, assistant head, me- 
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chanical engineering department, Gen- 
eral Motors Research Laboratory. 
Nov. 17—Horace H. Rackham Edu- 
cational Memorial Building; dinner 
6:30 p.m. Body Styling Today — Ray- 
mond Loewy, Raymond Loewy Asso- 
ciates. Dinner speaker-— A. W. Ward, 
publisher, Ward’s Automotive Reports. 
Subject -The Economic Outlook. 


Pittsburgh — Nov. 25 

Webster Hall; dinner 6:30 p.m. Meet- 
ing at Mellon Institute, 8:15 p.m. Gaso- 
line from Coal— Dr. Howard S. Turner, 
assistant director of research, Pitts- 
burgh Consolidation Coal Co. 


Indiana — Nov. 11 

Hotel Antlers; dinner 7:00 p.m. En- 
gineering Whys of the Modern Trac- 
tor-SAE President C. E. Frudden, 
consulting engineer, Allis - Chalmers 
Mfg. Co. 


Metropolitan — Nov. 19 

Hotel Pennsylvania; meeting 7:45 
p.m. The Know-How of the Selection 
of the Light-Duty Truck for your Op- 
eration —seven-man symposium: W. E. 
Conway, William Black, T. A. 
Drescher, Harvey Earl, F. K. Glynn, 
John W. Limpert, and R. W. Thomas. 


Northwest — Nov. 7 

Gowman Hotel; dinner 7:00 p.m. 
New Developments in Radiation — Fred 
M. Young, president, Young Radiator 
Co. 


DAR 


of Section Meetings 


St. Louis — Nov. 18, Dec. 4 


Nov. 18-Inspection Trip, Carter 
Carburetor Corp. 

Dec. 4—Engineering Whys of the 
Modern Tractor -SAE President C. E. 
Frudden, consulting engineer, Allis- 
Chalmers Mfg. Co. Cocktail hour spon- 
sored by Sterling Aluminum Products 
Co. 


San Diego — Nov. 19 


San Diego Electric Railway “L” St 
Bus Shops — 7:30 p.m. A tour of shops 
to observe maintenance. Motion picture 
courtesy of ACF-Brill Bus Mfg. 


So. California — Nov. 18 


Rodger Young Auditorium; dinner at 
6:30 p.m. New Developments in Radi- 
ation—Fred M. Young, president 
Young Radiator Co. 


So. New England — Nov. 5 

Hotel Taft, New Haven; dinner 6:30 
p.m. Meeting at Strathcona Hall, New 
Haven. Radar As An Aid to Aircraft 
and Marine Navigation—L. H. Lynn, 
sections engineer, Aviation & Marine 
Engine Section, General Electric Co 


Spokane-!Intermountain — Nov. 5 
Desert Hotel; dinner 7:00 p.m. New 

Developments in Radiation-Fred M. 

Young, president, Young Radiator Co. 


Twin City — Nov. 6 

Curtis Hotel, Minneapolis; dinner 
6:30 p.m. Discarded Designs Don’t Die 
—Howard S. Currier, chief engineer, 
Ford Passenger Car Division, Ford 
Motor Co. 


Virginia Group — Nov. 17 

Cocktail hour 6:30 p.m., dinner 7:00 
p.m., meeting 8:00 pm. New Tires 
J. E. Hale, Firestone Tire & Rubber 
Co. 


Washington — Nov. 11 

Broadmoor Hotel; dinner 7:00 p.m 
W. C. Bauer, technical chairman. Mo- 
tion picture. 


Williamsport Group — Nov. 3 

Anglers Club; dinner 6:45 p.m. Ma- 
rine Engines—Lew Crafts, Norfolk, 
Va. 





SAE NATIONAL MEETINGS 


MEETING 


ANNUAL and ENGINEERING 
DISPLAY 

PASSENGER CAR and PRODUCTION 

TRANSPORTATION 


AERONAUTIC and AIR TRANSPORT 
SUMMER (Semi-Annual) 


WEST COAST 


DATE HOTEL 


Jan. 12-16 Book-Cadillac, Detroit 


Mar. 3-5 Boek-Cadillac, Detroit 


Mar. 30-31, Apr. 1 
Bellevue-Stratford, Philadelphia 


Apr. 13-15 New Yorker, New York City 


June 6-11 
French Lick Springs, French Lick, Ind. 


Aug. 18-20 St. Francis, San Francisco 




















}. L. McCloud Materials 
Nominee for 1948 V.P. 


J. L. McCloud, head, department of 
chemical engineering, Ford Motor Co., 
has been nominated for 1948 Vice- 
President representing the newly-au- 
thorized Engineering Materials Ac- 
tivity. 

His name appears on the official bal- 
lot which has been mailed to members, 
along with those of the other nominees 
for 1948 offices previously published in 
the September SAE Journal. 


1948 Annual 
Meeting Plans 
Make Headway 


TREAMLINED for the _ greatest 

convenience of members attending, 
the SAE 1948 Annual Meeting will 
consist of 24 Technical Sessions with 
at least 47 papers, according to a pre- 
liminary report by Chairman George 
Delaney of the SAE Meetings Com- 
mittee. 


The meeting, which begins on Jan. 
12 at the Book-Cadillac Hotel in De- 
troit, continues throughout the week. 
The number of sessions sponsored by 
each of the 12 SAE Engineering Ac- 
tivities has been limited, and there will 
be triple simultaneous sessions only 
once during the ‘week. 


Numerous previews of engineering 
developments have been promised by 
many of the Activity Meetings Com- 
mittees in their choice of paper topics 
and authors scheduled for their contri- 
butions to the next Annual Meeting of 
the Society. These range from mate- 
rials to basic design considerations of 
passenger cars, trucks, buses, tractors, 
and aircraft and their components. 


How designers of jet engines are 
looking to ceramics for blades and 
blade coatings will lift the curtain to 
disclose developments in this advanced 
field of aircraft powerplants, and a 
strong international flavor will be in- 
jected into world air transportation by 
overseas speakers. 


Aircraft papers will range from 
cabin supercharging to stability mea- 
surements and vibration problems in 
helicopter engineering. 


Literally ‘‘progress reports” on 
diesel engineering will be found in the 
diesel engineering sessions, which will 
consist of follow-ups of previous SAE 
papers offered by that Activity’s Meet- 
ings Committee. 








SAE NATIONAL MEETING 


AIR TRANSPORT 
ENGINEERING 


DEC. 1-2-3 


MONDAY, DECEMBER 1 


10:00 A.M. 


C. P. Graddick, Chairman 

The Determination of the Opti- 
mum Airplane-Powerplant Com- 
bination-—J. H. Brewster III, 
Fairchild Engine and Airplane 
Corp. 

Cargo Aircraft Requirements — R. 
D. Speas and J. J. Casey, Ameri- 
can Airlines. 


2:00 P.M. 
SAE-ASCE JOINT SESSION 
Charles Froesch, Chairman 
The Design of Airport Terminal 
Buildings— Walther Prokosch, 
George S. Armstrong Co. 
Economical Airport Planning — H. 
O. Wright, Jr., Public Airport 
Services, Inc. 


8:00 P.M. 
J. G. Borger, Chairman 
Problems of International Stan- 
dardization of Civil Air Reg- 
ulations—E. P. Warner, In- 
ternational Civil Aviation 
Organization. 


TUESDAY, DECEMBER 2 


10:00 A.M. 
John Collings, Chairman 

Air Transport Ground Operating 
Costs— Robert Ferguson, Pan 
American Airways. 

Standardization and Simplification 
for the Air Transport Industry 
- William Littlewood, American 
Airlines. 


2:00 P.M. 
SAE-ASCE JOINT SESSION 
H. H. Howell, Chairman 
Importance of Noise Reduction in 


HOTEL CONTINENTAL 
KANSAS CITY, MO. 


Airport Location and Layout - J, 





M. Picton, Kansas City Plan 
Commission. 

Probiems of Noise Reduction from 
the Airplane Design Standpoint 
-H. L. Ericson, Douglas Air- 
craft Co., Inc., and Chairman, 
AIA-ARTC Noise Reduction 
Subcommittee. 


8:00 P.M. 
T. P. Wright, Chairman 
Proposed Air Traffic Control and 
Controlled Handling Systems for 
High Speed Aircraft - Brig 
Gen. Milton W. Arnold, Air 
Transport Association of Amer- 
ica. 


WEDNESDAY, DECEMBER 3 


10:00 A.M. 
Leslie Myers, Chairman 
Aircraft Engine Trouble Shooting 
and Maintenance —Col. Mark J 
Maidel, Scandinavian Airlines 
System. 


2:00 P.M. 
Tour of TWA Overland Base 


6:30 P.M. 


Continental Room 
DINNER 


Welcome — W. E. Briece, Chairman 
SAE Kansas City Section 
La Motte T. Cohu, Toastmaster 
C. E. Frudden, SAE President 


A Special Inquiry on Air Safety 
JAMES M. LANDIS, Chairman 


Civil Aeronautics Board 
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Ricker Reviews either side of the differential. Usually 
p f two drag links are used on the steering 
500-Mile Classic mechanism instead of one and a tie rod. 
by CEORCE E. DAKE, JR., Field Editor Ricker stressed the importance of the 
500-mile classic as a proving-ground 
WESTERN MICHIGAN Section, Sept. for future automobile and airplane de- 


25 — The 


Indianapolis Speedway once 


again held the spotlight —this time in 
Muskegon—Wwhen Chester S. Ricker, 
the AAA director of timing and scor- 
ing at the Speedway since 1913, told 
of the various developments that have 
taken place in racing cars and track 


techniques. 


In 1913, Ricker said, it took 5 to 6 
min for a normal pit stop. No one wor- 
ried much about oil consumption, and 
a car used as much as 55 gal for one 


race 


Ply separation made tires a real 


problem; three or four changes were 


required during a race. 


Cars usually 


arried a mechanic as well as a driver. 


Speeds averaged 75 mph. 


Today, on the other hand, a pit stop 
to change four tires and refuel takes 
nly 70 sec. Oil consumption is low, as 
acar is allowed only 6% gal for a race. 
Safety of the present Firestone-made 
tires is proved by the fact that many 
cars complete the entire 500 miles on 
one set. Today a car carries only the 
lriver at speeds up to 170 mph. 

This year, Ricker said, the first two 
ars to finish were new throughout... 


designed by 


Lou Moore and taken 


straight from drawing board to race. 
All types of engine are used in design - 
some have superchargers, some use 
blowers, and others have neither. Al- 
ohol or high octane gasoline is used 


or fuel 


Castor oil is the predominate 


lubricating medium, since gasoline has 
no tendency to break it down. Some 
cars are without differentials, but their 


maneuverability is 


reduced. 


Most 


brakes now used are the conventional 
‘ype, although one model had the brake 


drums mounted 


1947 


in the chassis 


on 


signs. 


Texas Members Tour 
Remanufacture Plant 
by W. E. LIND, Field Editor 


TEXAS Section, Sept. 24-At the in- 
vitation of William S. Binning, presi- 
dent of International Engine Rebuild 
Corp., members were taken on an in- 
spection tour of this company’s unique 
new plant at Garland, Texas. After 
the tour, B. H. Crandall, vice-president 
in charge of engineering and produc- 
tion, described production methods in 
the remanufacture of engines. ection 
Chairman Floyd Patras presided and 
introduced the speaker. 

Binning arranged to keep the fac- 
tory in full operation until 8:00 p.m. 
so the visitors could see all processes in 


Shown at Texas Section’s 
Sept. 24 plant-tour meeting 
are (I. to r.) John T. Wade, 
Section secretary; Claude 
Peebles, vice-chairman; 
Floyd Patras, chairman; B. 
H. Crandall, vice-president 
in charge of engineering 
and production, Internation- 
al Engine Rebuild Corp.; 
and E. M. Blumenfeld, the 
company’s sales manager 


ee nt 


itch 





operation. Crandall took one group of 
visitors around the plant; E. M. Blumen- 
feld, sales manager, took another, and 
John H. Hassinger, director of pro- 
curement, the third. They explained 
all the operations involved in rebuild- 
ing parts, line assembly, dynamometer 
tests, and other processes. 

Crandall said a billion dollars’ worth 
of wartime engineering development 
was responsible for the birth of this 
new and vital industry of engine re- 
manufacturing. In fact, it played no 
small part in the winning of the war. 


After months of preparation, the 
new factory has recently gone into 
largescale production. Capacity is 


about 2000 engines of all types per 
month, but present production is held 
to about half that because limited 
availability of certain necessary new 
parts. 

To assure high product quality and 
long engine life, an inspection system 
has been installed that embraces, 
among other items, a system of final 
tests parallel to the engine test methods 
of the foremost design and manufac- 
turing laboratories. 


of 











ces ne 





— 





Veterans at Hartford Show 


Shown around a 1913 Pope-Hartford exhibited at Hartford's Golden Automobile 


Jubilee are Lee Rockwell, John Perrin, George Dunham, Southern New England 
Section Chairman Richard C. Molloy, Percy Weldon, Charles Whittlesey, Dwight 
Judson, Dave Waite and Fred Law. 





Hartford Pioneers Celebrate 
Automobile’s Golden Jubilee 
by A. M. WATSON, Field Editor 


SOUTHERN NEW ENGLAND Sec- 
tion, Sept. 17 —- Pope-Hartfords, Colum- 
bias, Stanleys, Pierces, and other al- 
most-forgotten automobiles held the 
spotlight today as Hartford proved its 
claim to fame in automotive history. 

Southern New England Section cele- 
brated the city’s Golden Automobile 
Jubilee with a banquet honoring 50 
Hartford pioneers of the industry. 
Eight pioneers acted as consultants at 
the exhibition of old cars. On hand to 
point out features of the antique auto- 
mobiles they helped to develop were 
George W. Dunham, Dwight R. Judson, 
Lee Rockwell, John Perrin, Ralph Bar- 
ron, Charles B. Whittlesey, Percy Wel- 
don, and Fred W. Law, who designed 
and built in 1897 the first gasoline cars 
produced in the United States on 
strictly European lines. 

Celebration publicity emphasized the 
vital role played by the SAE as the 
“communication system” of the indus- 
try, fostering research, spreading 
knowledge and achieving universally 
acceptable standards to enable true 
mass production. 

The jubilee celebration was touched 
off Tuesday evening, Sept. 16, with a 
parade of old cars through downtown 
Hartford. Accompanied by two martial 
bands, a contingent of the Connecticut 
National Guard, and the Putnam 
Phalanx, and illuminated with flares 
and Army searchlights, the procession 
sputtered its way to the State Armory 
where a group of 125 old cars was on 
exhibit the next day. 

Over 3000 people visited the show 
and marveled at the sparkling condi- 





tion of the old cars. Special recogni- 
tion was given the vast amount of 
work, time and money that went into 
restoration of the “relics.” Each car 
was presented with a special com- 
memorative license plate by the State. 
Dozens of makes, with names long for- 
gotten by many, relived their glory 
for a few hours. 

The “good old days” were the main 
topic of conversation at the banquet, 
in the Hotel Bond, where 374 honored 
founders of the industry. 

Main speaker was Col. H. W. Alden, 
another Hartford pioneer and a past 
president of the SAE. Alden reminisced 
about the days when he worked with 
Hiram Maxim, Hayden Eames, Albert 
Pope, George Day, Henry Souther, Her- 
man Cuntz and Fred Law. The Colonel 
took particular delight in pointing out 
design innovations —such as water in- 
jection, four-wheel drive and variable 
speed clutches —that were tried in the 
days of Hartford’s automotive promi- 
nence and today are returning to the 
spotlight. 

Alden spoke to an audience many of 
whom could remember the days when 
requisite emergency equipment in- 
cluded a coil of soft iron wire and a can 
of Dixon’s Graphite Grease No. 5. He 
told of the many occasions when one 
of these or a whittled-down piece of 
hickory got him back to Hartford 
safely. 

Most of the old cars in the exhibit 
participated next day in the Glidden 
Tour, a reenactment of a 42-year-old 
event that covered 500 miles of New 
England. 

Also participating in the Jubilee 
celebration were the Hartford Chamber 
of Commerce, the Veteran Motor Car 
Club of America, Antique Auto Club, 
Horseless Carriage Club, and the Hart- 
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ford Automobile Dealers Association 
Local newspapers, radio stations, man. 
ufacturers, and the State of « onnectj- 
cut also contributed substantially to the 
success of the event. 


Buffalo Industry Speaks 
At SAE Section Meeting 
by ROBERT BEST 


BUFFALO Section, Sept. 26 ~ Buffalo's 
Trap and Field Club was the scene of 
movies, exhibits, and a five-speaker 
program today as Buffalo Section 
members devoted their first meeting 
of the season to highlighting con. 
tributions of the Buffalo area to the 
automotive and transportation indus- 
tries. Exhibits included working mod- 
els of Liftomatic and Ventomatic 
window opening devices supplied by 
Trico Products Co.; cut-away models 
of vane and piston type shock ab- 
sorbers for automotive equipment, 
shimmy dampers for aircraft, and vis- 
cous crankshaft dampers shown by 
Houde Engineering Division of Hov- 
daille-Hershey Corp.; and an aluminum 
radiator made by Harrison Radiator 
Division’s new aluminum brazing proc- 
ess. Movies were supplied by Bell Air- 
craft Corp. and Trico Products Co. 
Speakers were Lawrence Saunders 
director of research for Harrison Ra- 
diator Division of GMC, who described 
the application of aluminum brazing 
to new light-weight radiators; Car! 
Maundrell, of Twin Coach Co.’s Buf 
falo Division, who told of quick tool- 
ing and rapid organization that have 
brought production of Fageol safety 
motor coaches up to 85 a month; Fred 
E. Ullery, executive engineer of the 
Houde Engineering Division, who spoke 
about the company’s various damping 
devices; Steven Ellgren, chief of Bell 
Aircraft Corp.’s sales department, who 
told of Bell’s plans to keep as intact 
as possible its large war-born organiza- 
tion through a research and develop- 
ment program in cooperation with the 
military, building of helicopters for 
all purposes, and subcontracting and 
manufacturing work; and William 
Warren, of Trico Products, who de- 
scribed a number of power devices 
now on the market, for opening and 
closing windows on automobiles, com- 
vertible tops, and doing other jobs 


Chicago Section Holds 
Fourth Yearly Playday 
by J. E. KLINE, Fie! 


CHICAGO Section, Sept. 12 —Chicas¢ 
Section’s 1947-1948 season was officially 
opened with the fourth annual playday 
and golf outing . . . the event again 
being staged, as in prior years, at 


Westward Ho Country Club. In terms 


of attendance figure, noise-n aking 
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ioor prizes, and other criteria 
upplied to gage the success 


norma: 

- pi h affair, playday this year set 
a ost ch. A total of 338 members 
and guests attended. As last year, 
roast of beef was the headline attrac- 


yn 0 dinner menu, and, although 
t quite the rarity of a year ago, it 
acclaimed unanimously by raven- 
volfers and nongolfers alike. 

The program was smoothly and effi- 
ciently executed by a hardworking 
committee under the joint chairman- 
ship of Orville A. Brouer and George 
Ff. Hammel. The awe-inspiring display 
of golf and door prizes that greeted 
suests as they entered the clubhouse 
attested to the effectiveness of the 
committee’s efforts. Fifty prizes were 
awarded to winning golfers, and the 
balance distributed as door prizes. 

Golf competition consisted of 18-hole 
rounds, with net scores computed ac- 
cording to the rules of the Peoria 
handicap system. The Pretzel Benders, 
that perennial quintet of musical 
pranksters, were again on hand to 
amuse, heckle, and otherwise divert 
the 225 eager golfers who entered the 
competition. There were the usual beer 
holes for thirsty golfers, with liquid 
refreshment sponsored by Batavia 
Body Co 

Les Lear, the theatrical agent who is 
now a familiar figure at the annual 
playday affair, opened after-dinner en- 
tertainment with his customary humor. 
After winding up his funny stories, he 
introduced Russ Conlin, who sang Irish 
ballads and led the group in community 
singing that brought out some unbe- 
lievable vocal efforts from various 
parts of the room. He proved as adept 
at story telling as at singing, and 
raised a howl from the audience with 
his story of the leprechaun and the 
potato masher. Bill Walsh’s band pro- 
vided musical background for the eve- 
ning’s festivities. 

Radio star Jim Ameche was on hand 
to distribute prizes. First golf prize for 
members went to W. G. Myers for his 
low net score of 65. He won a poker 
table and cover donated by the U. S. 
Thermo Control Co. Low score of 64 
won for Non-member D. J. Stafford a 
set of three golf woods given by the 
Diamond T Motor Car Co. 

The hard-working committee con- 
sisted of Chairman Brouer, Swift & 
Co.; George E. Hammel, Studebaker 
Corp.; Section Chairman W. W. Davies, 
United Air Lines, Inc.; Robert H. 
Brouk; James T. Greenlee, Imperial 
Brass Mfg. Co.; Frank W. Haase, Illi- 
hois Bell Telephone Co.; E. W. Lager, 
Voltz Bros., Inc.; George C. Stevens, 
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Diamond T Motor Car Co.; A. H. 
Winlkter, Bendix Products Division, 
3endix 


. Aviation Corp.; Austin W. 
Stromberg, “Power Wagon”; Arthur 
M. Hazell, Cudahy Packing Co.; Rob- 
ert J. Temple, Jim Hills Co., and Henry 
‘irotek, Illinois Auto Electric Co. 


MBER, 1947 


CHICAGO 


PRODUCTION BANQUET 


by }. E. KLINE, Field Editor 


CHICAGO Section, Sept. 25-A dinner 
at which SAE President C. E. Frudden 
was an honored guest and coffee speak- 
er, SAE Production Vice-President 
Stephen Johnson, Jr., was toastmaster, 
and Joseph Geschelin, Chilton Co., prin- 
cipal speaker, marked SAE’s participa- 
tion in the gigantic Machine Tool Con- 
gress in Chicago, Sept. 17-26. 
Sponsored by the Chicago Section in 
cooperation with the SAE Production 
Activity, the dinner, held on Sept. 25 
at the Knickerbocker Hotel, was the 
closing event of importance on the 
Congress program. Chicago Section’s 
Program Chairman W. H. Oldacre in- 
troduced the group of distinguished 
members of the Section Governing 
Board at the speakers table and then 
turned the meeting over to Toast- 
master Johnson. Introduced by Old- 
acre were Chicago Section Chairman 





Guest speaker at Chicago Section’s banquet held Sept. 
25 in conjunction with the Machine Tool Congress was 
Joseph Geschelin (right), Detroit editor of Chilton Co., 
who interpreted the Congress and its significance. 
Stephen Johnson, Jr. (above), 1947 SAE vice-president 
for Production Activity, served as toastmaster. 
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SAE Speakers Climax 
Machine Tool Congress 


W. W. Davies; James T. Greenlee, 
National Sections Committee member; 
R. D. Kelly, vice-chairman for Air- 
craft; and Paul H. Oberreutter, 
treasurer. Davies closed the meeting 
with a few appropriate comments. 

The close liaison between engineer- 
ing and production was stressed by 
President Frudden. So closely allied 
are they, Frudden said, that the engi- 
neering job usually is but half done 
when the production job begins. He 
extended a special invitation to dinner 
guests to attend the SAE National 
Production Meeting held in Cleveland 
late in October. 

Reviewing developments revealed by 
the machine tool displays at the Con- 
gress, Geschelin said that tool de- 
signers definitely are looking ahead. 
anticipating long-range trends. “They 
know first hand what is going on, what 
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production people are thinking, what 
the metal-working industry wants,” he 
said, adding: “They have anticipated 
the rise in direct labor costs, shifts in 
labor supply, increases in cost of raw 
materials.” 

Geschelin sees introduction of the 
automatic transfer type machine as the 
most daring forward step in machine 
tool design, and predicted that the 
automotive industry may possibly be 
udopting such machinery on a major 
scale in time for start of the 1948 pro- 
duction programs. 

Chief characteristics common to 
most makes of machines at the Con- 
gress, he said, include: 

1. Complete automaticity of ma- 
chines intended for high production; 

2. Features of automatic loading and 
unloading by means of magazines and 
loading and unloading mechanism of 
every description; 

3. Automatic sizing; 

4. Close control of dimensional 
tolerances on most makes through im- 
proved spindles, increased power, 
greater rigidity; 

5. Wider use of electronics for con- 
trolling intricate cycles; 

6. Flexibility, through built-in semi- 
automatic functions; 

7. Flexibility, through features of 
design making for quick change-over 
from one job to another; 

8. More complete trend to proper 
utilization of cemented-carbides and 
other hard-cutting tools; 

9. Definite trend to surface grinding 
of exceptional finish and flatness in 


keeping with present-day require- 


ments; 

10. Advanced types of crankshaft 
and camshaft turning machines; 

11. Improvements and wider scope of 
surface broaching machines; and 

12. Major improvements in equip- 


ment for producing quality automotive 
gears. 


‘“‘Why Pneumatics?” Starts 
Vigorous Section Discussion 
by REX TAYLOR, Field Editor 


SAN DIEGO Section, Sept. 26- Over 
100 members and guests attended this 
meeting to hear discussion of a phase 
of pneumatics new to these meetings. 
“Why Pneumatics?” or “The Case for 
Pneumatics for Intermittent Control of 
Aircraft” was written by H. F. Gerwig 
and H. F. Schmidt of Consolidated- 
Vultee Aircraft Corp. and presented by 
Gerwig. Members responded to the 
subject’s novelty by holding a lively 
discussion after the paper. 

The speaker explained the many ad- 
vantages, weight- and safety-wise of 
the pneumatic system over electric and 
hydraulic systems. Fire hazard is com- 
pletely eliminated, operation time is 
faster, and the medium, air, is free and 


always present. The system is charged 
on the ground, and can be recharged 
during flight by a small unit. Gerwig 
said a pneumatic starter can be built 
to weigh only 22 lb as against 100 Ib 
for an electric starter. 

Motion pictures of the Consolidated 
XB-46 showed the pneumatic system 
in operation, in flight and on the 
ground. Bill Martin, Consolidated test 
pilot, commented on his experiences 
with the XB-46, both in taxiing and in 
flight, expressed his pleasure with the 
pneumatically-controlled accessories of 
the XB-46 both in taxiing and in flight. 


Piston Speed, Not Lag 
Called Engine Speed Limit 
by F. E DeVORE, Field Editor 


MID-CONTINENT Section, Oct. 3- 
This Section’s first meeting of the 
season was held in Stillwater, with the 
Oklahoma A&M Student Branch. Lloyd 
E. Johnson, staff engineer in Cater- 
pillar Tractor Co.’s Research Depart- 
ment, spoke on “Directing Fuel to Air 
for Combustion in an Engine.” 

Comparing various types of internal 
combustion engines, Johnson pointed 
out that the spark ignition has the ad- 
vantages of cheapness, simplicity, and 
reliability, but requires manifold heat 
for vaporizing fuel, so that volumetric 
efficiency is lowered and there are con- 
flicting requirements for good idling 
and for “wide open” performance. 

The fuel injection spark ignition en- 
gine overcomes these difficulties, he 
said, but requires all the accessories 
of both the diesel and the electric igni- 
tion engines. The “dual-fuel’ engine, 
which uses some fuel with a low cetane 
number such as natural gas, with in- 
jection of high cetane fuel to provide 
ignition, does not throttle air, and has 
poor combustion efficiency at part load. 
In addition, if the heat value or cetane 
number of the fuel varies, the engine 
is subject to abuse. 

There are a large number of possible 
variations of diesel combustion cham- 
ber design, Johnson said, pointing out 
the important requirements of proper 
fuel stratification, rapid mixing, simple 
injector maintenance. While each en- 
gine type has its own peculiar advan- 
tages and problems, the ‘“‘pre-combus- 
tion chamber” type has the advantage 
of being able to use a simple single 
orifice ‘injector that is not sensitive to 
variations in injection pressure and is 
easy to maintain. While friction and 
cooling water losses tend to run rather 
high, these are offset by early fuel 
burning in the cycle. Proportions of 
the combustion chamber are critical, 
but once perfected, the engine gives 
good performance at all speeds, and the 
chamber tends to remain clean. Pre- 
combustion chamber scavenging com- 
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pares favorably with other types. 

Ignition lag has been found to be 
closely related to degrees of crank. 
shaft rotation rather than time, elim. 
nating the necessity of variable timing 
devices. Ignition in a test engine too, 
place in about 3 deg of crankshaft To- 
tation at 2000 rpm, and lag is no 
believed to be a ceiling on engine Speed 

Replying to questions, Johnson ex. 
pressed the opinion that the limiting 
factor to increasing performance with 
a single-stage supercharger is the high 
temperature of intake air which lowers 
volumetric efficiency. With multiple- 
stage installations and _intercoolers 
there is no such limitation. 

Regarding maximum speed obtained, 
he said an experimental engine oper- 
ated at 4800 rpm was limited by piston 
speed, not ignition lag. 

Asked about varying precombustion 
chamber temperatures with changing 
loads, he said this was not a problem 
in Caterpillar’s own design, but that 
they were developing some elaborate 
instruments for determining instan- 
taneous temperatures. Because of low 





SAE President Frudden 
spent two days in Colorado 
during his tour of West 
Coast Sections. On Aug. 
27, a typical western din- 
ner, furnished by Dean 
Gillespie at his mountain 
lodge near Evergreen, was 
served to Frudden and 75 
Colorado Group members 
The following day, Mr 
and Mrs. Frudden and 


were taken on a scenic 
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side thrusts in pumps, they have found 


no difficulty in operating them with 
very viscosity fuels such as gaso- 
ine. Wear in the fuel system is nearly 
always simply a matter of dirt. 

In lusion, Johnson said that en- 
thusia is a necessary requisite for 
a research engineer to carry him over 
rough spots . . but that he should 
tempé to the point where he is not 
blinded to defects in his ideas. 


Reports Strengthening of 


internal Wrenching Bolt 

by W. A. DAY, Field Editor 
WICHITA Section, Sept. 11 - During 
the early days of development on the 
B-29 Superfortress, a need was found 
for stronger internal wrenching bolts. 
A. G. Arundale, of Boeing Airplane 
Co., told at this meeting how his com- 
pany, in conjunction with the National 
Aircraft Standards Committee, con- 
ducted research to develop the ultimate 


in bolt design and manufacturing 
technique. 

This problem was approached, he 
said, by first developing threads of 
maximum strength and then perfecting 
design and manufacturing technique to 
make the head as strong and fatigue- 
resistant as the threads. 

A %-in. diameter bolt was selected 
aS a representative size for the pro- 
gram. Fifty specimens were used in 
each of the many tests to estab- 
lish minimum, average, and maximum 
values, which were plotted on S-N 
curves. 

He said that cut, ground, and rolled 
thread specimens of various alloy 
steels were tested. Tried next were 
hot-forged, cold-forged and broached 
socket heads with rolled, shotpeened 
and sandblasted fillets. The last three 
processes were tried in the fillets in 
order to induce a residual compressive 
stress at the point of greatest stress 
concentration. 

Arundale explained that rolling of 
the fillets displaced some material that 
caused considerable difficulty with pro- 





WESTERN HOSPITALITY 


tour through Estes park 
(where they are pictured 
at far right), over the 
famous Trail-Ridge Road 
and back to Denver 
through Grand Lake by 
Merle J. Webber, chair- 
man, and Marcellus Mer- 
rill, program chairman. 
Frudden and Webber are 
shown below at left. 

Frudden visited Spo- 
kane-Intermountain Sec- 
tion Aug. 5 and 6. He is 
shown below in an in- 
formal after-meeting dis- 
cussion with members of 
the Student Branch from 
the State College of Wash- 
ington at Pullman. 
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truding rings at each end of the rolled 
surface, also that shotpeening and 
sandblasting meant stripping the bolts 
of cadmium plating. This required hy- 
drogen embrittlement-relieving after 
replaiting, and involved considerable 
experimentation since the conventional 
time and temperature procedure did 
not give the desired results. 

Summarizing test results, Arundale 
displaced test specimens and S-N 
charts, and said that the best bolts 
were made from NE 8740 steel with 
cold rolled threads, wherein there was 
a slight root radius which died out 
gradually into the shank. 

Socket heads were cold-forged and 
broached with sandblasted fillets. The 
bolts were replaced and embrittlement- 
relieved at 400 F for 15 hr 

In discussion following his paper, 
Arundale stated that: 

1. Quality control is essential; 

2. Growth resulting from sandblast- 
ing is negligible; 

3. Results vary on different diameter 
bolts; 

4. There is much research still to be 
done on the subject. 


Tests Aimed at Bettering 
Variable Pitch Propeller 


ARPENTER, Field Editor 


WILLIAMSPORT Group, Oct. 6~—Re- 
cent changes to improve action of 
variable pitch propellers for light air- 
craft were described at this meeting 
by L. J. Trigg, chief engineer of Sen- 
senich Propeller Co. 

Trigg described construction of the 
governor and pitch change mechanism, 
and showed by slides how the governor 
controls the flow of engine oil through 
the propeller shaft to a plunger, which 
imparts movement to the blade butt to 
change the pitch setting. He said 
also that recent design changes would 
replace the plunger with a diaphragm. 
Blade counterweights, necessary until 
recently, are being eliminated. Other 
changes are aimed at reduced weight 
and cost and simplified servicing. 

Variable pitch propeller, he said, has 
the advantage of increased propeller 
and engine efficiency, since it permits 
optimum throttle and mixture settings 
for cruising. The weight of the pro- 
peller pitch control mechanism is ap- 
proximately 3 to 4 lb greater than 
that of a fixed pitch propeller. 

In the open forum following Trigg’s 
presentation, discussion centered on the 
slow-speed multi-blade propeller. Trigg 
explained that principal objective is 
noise reduction, but that tests are 
being conducted to determine what 
further advantages can be obtained 
with this type of installation 
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Tour Opens 
Met Season 
by C. F. FOELL, Field Editor 


METROPOLITAN Section, Sept. 17 - 
Nearly 100 members of Metropolitan 
Section attended an inspection tour of 
the Navy’s Special Devices Laboratory 
at Sands Point, L. I., N. Y., from 2 to 
4 P.M. today, at the invitation of Capt. 
G. M. O’Rear, USN, in charge of the 
establishment. 

Groups of six to eight were given de- 
tailed explanation of the various pieces 
of equipment developed to quickly train 
non-technical recruits in navigation, 
piloting, flight engineering, gunnery, 
bombing, and other tasks. The devices 
are made available to Navy training 
schools. 

They range from simple mechanical 
gadgets to complicated electronic in- 
struments to simulate actual flying con- 
ditions. 

A group of Section members is shown 
at the lower left. 

Shown below at right is a group who 
participated in the technical meeting 
that evening in the Hotel Pennsylvania. 


Urge Design Mating 
Machines to Humans 
by CHARLES FOELL, Field Editor 


METROPOLITAN Section, Sept. 17 - 
Growing complexity of modern ma- 
chines—particularly the airplane — 
places greater responsibilities on the 
engineer to tailor the machine to man. 
To this theme were keyed talks by 
Com. N. A. M. Gayler, Lt.-Com. G. W. 
Hoover, and Dr. L. C. Mead, of the 
Office of Naval Research’s Special 


Met Section at Sands Point 





Devices Center, at Sands Point, Long 
Island. 

All three speakers warned that aero- 
nautical engineering progress already 
is evolving aircraft requiring two- 
headed and four-armed pilots. To turn 
the coming tide of such airborne mon- 
sters, they urged the engineer to apply 
human engineering —design shaped to 
man’s anatomical, physiological, and 
psychological capabilities and limita- 
tions. 

Inattention to human anatomy, Mead 
said, shelves more than one piece of 
equipment. Every engineering depart- 
ment produces at least one such Rube 
Goldberg that calls for a freak opera- 
tor combing the virtues of the circus 
“thin” man, “India rubber’ man, and 
“strong” man. 

Physiology lights the way to knowl- 
edge of muscular coordination between 
various body members for operating 
equipment in this study of man-ma- 
chine relationships. From psychology 
the engineer can learn about man’s 
mental processes and behavior. 

To reap the rich harvest promised 
by human engineering, we must first 
develop through basic research those 
factors telling human abilities in terms 
of which the engineer can design 
suited-to-man equipment. For example, 
physical factors in the working envi- 
ronment greatly influence man’s per- 
formance and efficiency. For this rea- 
son determinations should be made of 
optimum levels of temperature, humid- 
ity, color, noise, vibration, motion, ac- 
celeration, air pressure, light, and 
color. 

Com. Hoover showed this thinking to 
be particularly important in supersonic 
flight. Already current aircraft are 
knocking on the door of Mach 1. But 
from present indications the supersonic 
pilot will have to be found from among 
other than earth-bound men -— unless 
the airplane is modified to carry Mr. 
Average Man. 

This supersonic flight problem is 
being attacked on two flanks: (1) to 
find human physical limitations so they 
may be applied to aircraft design and 


(2) to determine ways of increasing 
the human threshold so that aircrag 
design limitation are minimized. 

Special research tools must be buij 
to produce these answers, said Com 
Gayler, commandant of the Special 
Devices Center. He described one such 
device, a centrifuge on a 50-ft arm 
that develops 40 g at the rate of 19 g 
per sec and simulates any environmen. 
tal conditions at any altitude. The 
human guinea pig in the centrifuge 
will undergo a complete physical anq 
neurological check-up while under test. 

Gayler pointed to research in mass 
training methods as another phase of 
the operations at the Special Devices 
Center. A film he showed described 
some of the synthetic trainers devel- 
oped by this organization that a group 
of nearly 100 Metropolitan Section 
members saw at Sands Point that 
afternoon. Both the trip and meeting 
were arranged by J. I. Hamilton, vice- 
chairman for Aeronautics. 


Shows Climate’s Effects 
On Fuels and Lubricants 
by ARNOLD R. OKURO, Field Editor 


NEW ENGLAND Section, Oct. 7- 
There is about 90 F difference between 
the temperature at which gasoline 
will allow a car to start and the tem- 
perature at which it will cause vapor 
lock. Speaking in Boston, a city that 
knows what is meant by extremes in 
temperature. W. G. Perriguey of 
Standard Oil Co. of N. J. explained 
that from a practical standpoint, gaso- 
lines can be designed that will meet 
reasonable climatic requirements of 
each New England season. 

While starting and vapor lock are 
controlled by the temperature at which 
10% of the gasoline has evaporated, 
Perriguey said, the 50%-evaporation 
temperature controls warmup time 


Temperature at which 90% of the 
gasoline evaporates is a good criterion 
for dilution and _ distribution: the 


higher the temperature required, the 


Shown at Metropolitan Section’s Sept. 17 symposium on U. S. Navy research on special training 

equipment and instrumentation are (I. to r.) Dr. Leonard C. Mead, Com. N. A. M. Gayler, 

Lt.-Com. G. W. Hoover, and J. |. Hamilton, Met Section vice-chairman for Aeronautics, 
who presided. 
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vapor lock, he said, results when the 
pump is required to handle mainly 
gasoline vapor instead of liquid gaso- 
line. Since the pump can handle only 
a given volume, and gasoline volume 
is greater aS vapor than as liquid, the 
mixture that goes to the carburetor 
and the engine is too lean to permit 
engine operation. Vapor lock may re- 
sult, too, if gasoline forms puddles in 
the intake manifold, as it may on a 
warm day when an attempt is made to 
restart a warm engine and gasoline 
percolates through the carburetor. 
Closed choke and wide throttle usually 
cure this. 

Good distribution means that all the 
vasoline-air mixture that goes to the 
various cylinders of an engine has the 
same composition. Poor distribution 
means rich outer cylinders, with soot 
formation and abnormal washing away 
of the cylinder-wall lubricant by un- 
burned gasoline; and lean inner cylin- 
ders with consequent high tempera- 
tures, possible detonation and exhaust 
valve burning. 

Perriguey discussed effects of air 
temperature, coolant temperature or 
compression ratio changes on octane 
requirements, showing by charts that 
a small change in any of these may 
raise octane requirements by several 
numbers. 

Perriguey described the extensive 
test programs perfected during the 
war to evaluate performance of lubri- 
cating oils and fuels under low-tem- 
perature operating conditions, and 
showed how they explain many of the 
unsatisfactory operating conditions ex- 
perienced in the field. Proved to be of 
importance were not only engine tem- 
peratures, but also adequate crank- 
case ventilation, and minor variations 
in design, manufacture, or assembly, 
even of the same model. Thus minor 
differences in metal thickness, clear- 
ances and other factors have been 
known to account for differences great- 
; than 100% in ring zone deposits and 
sludge 
Tests measuring effect of variations 
in crankcase temperature on FL2 test 
results have shown that an increase in 
crankcase oil temperatures of 10 F can 
reduce sludge deposits by 50%. A 10 F 
‘ncrease in water jacket temperature 
decreased sludge deposits 17%. An in- 
‘rease in crankcase oil temperature 
reduced insoluble resins in the lubri- 
<a oil 57%, and crankcase dilution 
32%. Increasing jacket water tempera- 
‘ure resulted in a 70% reduction in 
‘nsoluble residues, and a 14% reduc- 
tion in crankease dilution. 

Heavy-Duty oils, Perriguey reported, 
will perform the function for which 
they were designed, particularly in 
“spersion of fuel soot. But they can- 
not be expected to absorb the vast 
‘mount of contamination the engine 
puts into the oil. Nor can Heavy-Duty 
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or any other lubricating oil be ex- 
pected to function adequately if ab- 
normal quantities of water or fuel dilu- 
tion are present in the crankcase. 

Coffee talk was presented by Sewall 
Fogg Richardson, of General Electric 
Co., who spoke on “Modern Speed Air- 
planes.” 

Richardson said “We are now living 
in the age of speed. We want to go 
fast in everything. We demand high 
speeds in our trains, in our buses, our 
automobiles and our airplanes. We 
even have electric pigs to speed up our 
garbage disposal.” 

He went on to describe the project 
that culminated in clocking the world’s 
speed record of 650.6 mph, when Major 
Marion Carl flew a tiny jet-propelled 
Douglas Sky Streak. The Sky Streak, 
he said, uses a single General Electric 
designed and built Model TG 180 air- 
craft gas turbine, similar to the de- 
sign that may in the not-too-distant 
future be powering our commercial 
airplanes. It is one of the two air- 
planes today that is designed specifi- 
cally for investigating the problems of 
structure, powerplant and human re- 
actions at the high-speed level. The 
other is the Bell XS-1, which is rocket- 
propelled. 

While military aircraft research pro- 
ceeds at a much greater pace for ob- 
vious financial reasons, such war-born 
devices as radar, ultra-high-frequency 
radio, automatic pilots are all appear- 
ing now on commercial planes. 

But factors affecting high speed 
commercial operation, Richardson said, 
are somewhat different . . . cost-versus- 
return is the primary consideration: 
cost of development of both airplane 


and powerplant for higher speeds must 
be offset by demand for faster trans- 
portation by the public. 

The next logical step toward higher 
speed is use of gas turbine type en- 
gines with jet propulsion, since re- 
ciprocating engine-propeller type pow- 
erplants reach their peak of usefulness 
at about 500 mph. It may be five or 
ten years before jet propelled trans- 
ports are in general commercial use. 
Life is relatively short, fuel consump- 
tion high. 

Richardson’s predictions: 

1. Present-day transport aircraft 
speeds will not increase much beyond 
400 mph; 

2. From five to ten years hence, gas- 
turbine-powered jet propelled airplanes 
will be used for carrying passengers 
and cargo with cruising speeds of 500 
to 600 mph. He guesses there will be 
no requirements for transport speeds 
above 600 mph for inter-continental 
travel based on the difference in time 
zones between east and west coasts. 
That is, there would be no point in 
making a transcontinental trip under 
five hours unless trips were scheduled 
to depart in the early morning hours 

. or unless the Pullman policy of 
allowing passengers to board planes 
in the early evening were adopted. 

Bob Lybeck’s long and faithful Sec- 
tion service as Sectional representative 
and past-chairman was recognized at 
this meeting when he was presented 
with a gift of golf clubs, bag and golf 
balls by the Section’s “Old Timers.” 

Irvin Fogg Richardson, railroad serv- 
ice engineer of Socony-Vacuum Oil Co., 
Inc., introduced Perriguey. 


Ford Engineering Head Urges Designers: 
Look at Customers’ NEEDS... . Not WANTS 


by W. F. SHERMAN, Field Editor 


DETROIT Section, Oct. 6—-— Thinking 
on passenger car design was sharpened 
at the opening session of this Section 
when Harold T. Youngren, vice-presi- 
dent and director of engineering and 
research of Ford Motor Co., aimed the 
microscope at the past and translated 
findings into terms of the future. 

The meeting was held at the famed 
Greenfield Village, Edison Institute 
Museum, where hundreds of examples 
of past automotive achievements are 
on display. More than 500 attended 
dinner at Dearborn Inn before the tech- 
nical session. 

Highlights of Youngren’s address, 
which was concerned with the fact that 
automotive engineers must recognize 
the public’s needs, included: 

“Passenger car design is affected by 
many things. Lumped together, I 
would describe these as the NEEDS 

. not WANTS of the public. Too 
many have learned too late that 
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people buy what they need. . . not al- 
ways what they want. 

e Ride: “Today an ever-mounting 
need for a better ride has the industry 
on its toes. Rides are going to get bet- 
ter as the automobile continues to 
evolve into an honest-to-goodness room 
on wheels.” 

“We must produce cars having more 
comfortable seats, better vision and 
ventilation, particularly in bad-weather 
driving.” 

@ Shape of car to come: “... While 
the passenger car in its original form 
was designed to carry both people and 
things .. . the need for carrying things 
is going to play an increasingly im- 
portant role in determining the shape 
of cars to come. More and more the 
passenger car is becoming a room on 
wheels. To me that spells wider, 
roomier cars with ample luggage space. 

“Smooth, flowing lines are a must. 
Fortunately, good aerodynamic design 
and beauty are compatible. Function- 

turn to p. 86 
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JACKMAN 


. ... Of Spokane-Intermountain 


George A. Jackman has a talent for 
tackling difficult jobs and producing re- 
sults that has made him a valuable 
asset to United Truck Lines. In 1932, 
when he took over the duties of shop 
superintendent, United was a small 
struggling freight operation between 
Spokane and Seattle, with five trucks 
on the highway. It was Jackman’s 
business not only to nurse these five 
vehicles along and keep them rolling, 
but also to keep drivers on the job. The 
company grew and prospered when it 
was able to maintain schedules; more 
units were added each year until the 
system now has over 300 trucks operat- 
ing throughout the Northwest. 

Early in its career, United Truck 
Lines saw the necessity for increasing 
payload on the western haul from Spo- 
kane to the Coast. In as much as pack- 
ing houses in Spokane furnish most 
of the meat products for the Puget 
Sound region, an in-transit cooling sys- 
tem was seen to be a big source of ad- 
ditional revenue. 

This problem was thrown in Jack- 
man’s lap. He and his associates solved 
it, after some unsuccessful experiments 
with dry ice, natural ice, and refrig- 
erated steel slabs, with mechanical re- 
frigeration that didn’t break down 
under occasional schedule delays. He 
gave a paper on “Truck Refrigeration” 
before Spokane Section in 1944. 

Jackman’s automotive education was 
acquired as apprentice to a Spokane 
automobile dealer. After seven years, 
at 22, he moved into the heavier field 
of mechanics in the maintenance de- 
partment of the Interstate Coach Co. 

He has been too busy during these 
past 15 years to devote much time to 
hobbies, but does like to slip away oc- 
casionally for a good fishing trip. More 
recently he has taken up flying, and we 
hear he now flies to the fishing grounds. 

~by Tom Barker, Field Editor 


George A. Jackman 





SAE Section Chairmen 


CHARSHAFIAN 
. . .. Of Metropolitan 


Jack O. Charshafian has been one 
of Met Section'’s most active members 
since he joined the Society in 1939. He 
has been vice-chairman for Aero-~ 
nautics, Student and Membership Ac- 
tivities, secretary to the Governing 
Board, and vice-chairman. In 1940 
when he was Membership Committee 
head, he was ,instrumental in estab- 
lishing a record of 326 new Section 
members. 

Introduced to Metropolitan Section 
activity several years ago through the 
Junior Advisory Committee, composed 
of younger members of the Section, 
Jack has always brought to meetings 
of subsequent Boards the viewpoint of 
new members. His keen analysis of pro- 
spective papers has always been help- 
ful in planning for the Section’s tech- 
nical meetings. 

He is one of the original— and most 
enthusiastic — proponents of the panel- 
type meetings. His efforts last year as 
chairman of the Panel Committee were 
largely responsible for the success of 
the program. 

He joined the engineering staff of 
Wright Aeronautical Corp. in Wood- 
Ridge after his graduation from the 
Polytechnic Institute of Brooklyn in 
1936. His first job was test observer, 
tester, and test engineer in the Experi- 
mental Department. As project en- 
gineer during the War, he worked on de- 
velopment of the Cyclone C-18 model 
engine used in the B-29. He was recent- 
ly elevated to his present position of 
manager of the Special Propulsion Di- 
vision. 

During the past several years he has 
been an instructor at his alma mater. 

-by Charles Foell, Field Editor 


Jack O. Charshafian 
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This is the third installment in this 
year’s series of Section Chairmen 
biographies. More will appear next 
month. 


MOLLOY 


.... Of Southern New England 


Richard C. Molloy just about lives 
aeronautics. His ardor isn’t much 
dampened by the fact that he dis. 
covered, while still at M.I.T., that fiy- 
ing is not only a lot of fun but also a 
rich man’s sport, and that his glide 
spent more time being repaired than it 
did flying. 

However, his love of aircraft has 
manifested itself in the formation . 
a social aeronautical group at MIT 
and in his hard work as Southern New 
England Section’s vice-chairman for 
Aeronautics last year. He is also a 
member of IAS. 

Dick joined United Aircraft Corp. in 
1935, first as assistant aeronautical en- 
gineer and then aeronautical engineer 
in the Research Department, then as 
technical chief of the Wind Tunne! 
Laboratory. He is now executive re- 
search engineer. At United he is best 
known for his prominent part in de- 
signing the wind tunnel, which has in- 
terchangeable 8-and 18-ft test throat 
sections and is the largest privately- 
owned wind tunnel in the world. 

His active hobbies are color photog- 
raphy, swimming, and writing articles 
-and he has some fairly unusual ideas 
about the engineer’s responsibilities in 
national and world affairs 

—by A. M. Watson, Field Editor 


Richard C. Molloy 
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Change of Address 


is your SAE mail being sent to the correct address? If not, we 
wish you would advise beth SAE Headquarters and your Section 
or Group of your current mailing address. Please send one notice 


to: 


1. Society of Automotive Engineers, Inc. 
29 West 39th Street 
New York 18, N. Y. 


2. Send a similar notice to the Secretary 
or Assistant Secretary of your Sec- 
tion or Group. You will find his name 


listed below. 


e Baltimore ri 

R. D. Taber, Koppers Co., American 
Hammered Piston Ring Division, Bush 
& Hamburg Sts., Baltimore 3, Md. 


¢ Buffalc 
L. D. Bevan, Bell Aircraft Corp., 
P.O. Box 1, Buffalo, N. Y. 


e Canadian 
E. Phillips, Perfect Circle Co., 
d., 175 Wicksteed Ave., Leaside, Ont., 


Canada 


* Central Illinois 
I. E. Howard, Phillips Petroleum 
2520 S. Washington St., Peoria 5, 


¢ Chicago 
F. E. Ertsman, Hendrickson Motor 


Truck Co., 3538 S. Wabash Ave., Chi- 
ago, Ill 

¢ Cincinnati 

W. A. Kimsey, R. K. LeBlond Ma- 


hine Tool Co., Madison Ave. & Ed- 
wards Road, Cincinnati 8, Ohio. 


* Cleveland 
(Miss) C. M. Hill, 7016 Euclid Ave., 


Cleveland 3. Ohio. 

* Dayton 

D. D. Bowe, Aeroproducts Division, 
GMC, Municipal Airport, Dayton 1, 
Ohio 

* Detroit 


(Mrs.) S. J. Duvall, Detroit Office, 


SAE, 100 Farnsworth Ave., Detroit 2, 
Mic h 


* Hawaii 
J. C. McLaughlin, 525%4 18th St., 
S Naval Housing, Area 3, Pearl Har- 
bor x H 


* Indiana 
R P. Atkinson, Allison 
GMC, Indianapolis, Ind. 


Division, 


* Kansas City 

H. F. Twyman, Civil Aeronautics Ad- 
‘inistration, Power Plant Engineering 
: Department of Commerce, 
114 FE. 12th St., Kansas City, Mo. 


VIVIS 


* Metropolitan 


Miss) J. A. MeCormick, Society of 


Automotive Engineers, 29 West 39th 
St., New York 18, N. Y. 


© Mid-Continent 
R. E. Edwards, Halliburton Oil Well 
Cementing Co., Box 471, Duncan, Okla. 


© Milwaukee 
G. J. Haislmaier, 
Co., Racine, Wis. 


Young Radiator 


© New England 
W. F. Hagenloch, Lenk, Inc., 1305 
Boylston St., Boston 15, Mass. 


© Northern California 

H. R. Porter, Standard Oil Co. of 
Calif., 225 Bush St., San Francisco, 
Calif. 


© Northwest 
C. F. Naylor, Ethyl Corp., 1411 
Fourth Ave. Building, Seattle 1, Wash. 


e Oregon 

Cc. A. Dillinger, Tokheim Pump 
Agency, 1132 N.W. Glison, Portland 9, 
Ore. 


© Philadelphia 
P. H. Paul, Autocar Co., 
Pa. 


Ardmore, 


¢ Pittsburgh 

Wallace Hallam (Chairman), Mack- 
Int’l. Motor Truck Corp., 728-732 Shore 
Ave., Pittsburgh 12, Pa. 


e St. Louis 
W. E. Lang, 6523 Nottingham Ave., 
St. Louis 9, Mo. 


¢ San Diego 
D. R. Thomas, 702 Wrelton Drive, 
San Diego 9, Calif. 


© Southern California 

Frank Radovich, California Testing 
Laboratories, Inc., 1429 Santa Fe Ave. 
Los Angeles 21, Calif. 


¢ Southern New England 

C. O. Broders, Pratt & Whitney Air- 
craft Division, United Aircraft Corp., 
400 Main St., E. Hartford 8, Conn. 


© Spokane-Intermountain 
W. B. Keith, S. 303 E St., Spokane 
9, Wash. 


e Syracuse 
C. R. Armbrust, Easy Washing Ma- 


chine Corp., Spencer & Solar 
Syracuse 1, N. Y. 


Sts., 


© Texas 
J. T. Wade, Texas Power & Light 
Co., Interurban Building, Dallas, Tex. 


© Twin City 
F. A. Donaldson, Donaldson Co., Inc., 
666 Pelham Blvd., St. Paul 4, Minn 


© Virginia 
J. D. Lawrence, P.O. Box 1658, Rich- 
mond 13, Va. 





THE VENTALARM* whistling 


tank fill signal for automotive gas 
tanks, is the answer! VENTALARM 
assures adequate venting... 
eliminates ‘‘dribble'' filling . . 
does away with the three types of 
spills: blowbacks, overfilling, and 
spillage due to expansion. 


VENTALARM* saves plenty of 


gas. Car and fleet owners know 
and appreciate this fact . . . they 
want VENTALARMI! Automotive 
engineers are now recognizing that 
easy - filling, non- spilling gasoline 
tanks are an essential requirement 
of good automotive design. 


SCULLY SIGNAL COMPANY 


CAMBRIDGE 41, MASSACHUSETTS 


* 
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VENTALARM 
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E. J. GRAHAM, SR, 
D. A. Stuart 
Oil Co. 
Representative 
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“Stuart's SOLVOL* was put in on a 
trial basis for use in Cincinnati Milling 
Machines on high carbon alloy steel. 
High speed alloy cutters were used and 
it was found that SOLVOL* increased 
the cutter life three to four times of 
what they had been getting. 

“This customer is well pleased with 
SOLVOL* and will continue to use it 
in the future on these machines.” 
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“SOLVOL 


The SUPER Soluble Liquid Cutting Compound 


When conventional soluble prod- 
ucts fall just short of giving the de- 
sired results, and yet conditions of 
the job seem to call for an emulsion, 
then the use of Solvol, Stuart’s super 
soluble, is indicated. Solvol is more 
tham just a high grade emulsifiable 
cutting fluid. It is a unique product 
incorporating extra lubricating 
qualities which enable it to perform 
metal cutting jobs beyond the scope 
of other soluble products. It is a 
stable, homogeneous compound 
which mixes readily with water to 
form an emulsion rich in cutting 
quality. GQ The germany report 
above is typical, you can’t beat the 
right Stuart oil correctly applied to 
the job. Let a trained Stuart repre- 
sentative help you to improve pro- 
duction and quality. SOLVOL 
“| literature on request. 


STUART sercce 
with every barrel 


WRITE FOR DETAILS 
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p.A. Stuart {il C0. | 


2727-51 SOUTH TROY STREET, CHICAGO 23, ILL. 


¢ Washington 

H. A. Roberts, Roberts Brothers Co., 
17th & U Sts. NW, Washington 9, 
D. C. 


© Western Michigan 
W. R. Johnson, Campbell, Wyant & 
Cannon Foundry Co., Muskegon, Mich. 





© Wichita 
M. J. Gordon, Beech Aircraft Corp., | 
Wichita 1, Kans. 


GROUPS 


e British Columbia 

Burdette Trout, Truck Parts & 
Equipment, Ltd., 1095 Homer St., Van- 
couver, B. C. 


© Colorado 


R. S. Arnold, Arn-Wood Co., 610 W. | 
Colfax, Denver 4, Colo. 


® Mohawk-Hudson 

E. I. Billings, Socony-Vacuum Oil 
Co., Inc., P.O. Box 1149, Albany 1, 
mH. 


@ Salt Lake 

F. G. Backman, Midwest Serv. & 
Supply Co., 1333 S. Main St., Salt Lake 
City 4, Utah. 


© Williamsport 

R. S. Wilson, Lycoming Division, 
Aviation Corp., Oliver St., Williams- 
port 38, Pa. 
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ally and esthetically there is a need for 
better styling. I say functionally, be- 
cause as cruising speeds go up good 
aerodynamic design becomes increas- | 
ingly important. 

@ Shape of Engines to Come: “I be- 
lieve the V-8 engine and horizontal 
opposed-type or pancake-shaped en- 
gines will become increasingly popular 
because of their compactness, ease of 
accessibility, and simplicity of design. 
I believe the trend in this direction is 
unmistakable.” 


@ The Gasoline Engine Or. . 2 | 


“The gasoline engine is the best type | 
we now have. Will it retain its present | 
popularity? .. . I am told we Amer- | 
icans are consuming gasoline at the 
rate of 31 billion gallons a year. Do we 


| have sufficient quantity available to 


meet these —and possibly greater — de- 
mands? I don’t know the answer to 
that question, but I do know that it is 
going to be a potent factor in de- 
termining the kind of need we will 
some day have to consider.” 

@ Rear Engine Drive: “Immediately 
preceding the war and at the present 
time the placing of the motor at the 
rear has invited a lot of speculation. 
Many European cars have engines 
mounted in the rear and at various 
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DC Silicone Fluid Solves 
Toughest Damping Problem 





PHOTO COURTESY THE ELLIS SALES co 
Constant Viscosity of DC 200 Fluid in Ellis “Contourliner 
makes contour plowing easy and accurate, 


A new, ingenious device made farm paper 
headlines recently when the Ellis Sales Com. 
pany of Fairfield, lowa, announced the 
“Contourliner"—an instrument for scientifically 
maintaining accuracy in contour plowing. 


Previously it has been necessary for the former 
to survey his field, and put stakes along the 
contour line to serve as guide marks when 
plowing. The “Contourliner” eliminates all this 
extra work. Mounted on the hood of the tractor 
in plain view of the driver is an easy-to-read 
dial calibrated to show which way the tractor 
is deviating—to show how much in per cent of 
slope—to tell the driver which way to turn to 
get back on the contour. , 


Since tractors travel over extremely rough 
ground, a damping fluid was needed to preven! 
tractor vibrations from interfering with the accu- 
racy of the instrument. The problem was to find 
a damping fivid that would retain a constant 
viscosity over a wide range of temperatures 


















Many different types of oils were first tried aso 
damping fluid. Temperature variations, even 
during a normal summer day’s operation, so 
changed the viscosity of these oils that accurate 
indication was impossible. 


DC 200 fluid, suggested by Dow Corning engi- 
neers, proved to be the answer. Since DC 200 
fluid has the ability to maintain almost 
unchanged viscosity from —40° F. to 400’ F.,,it 
was of course unaffected by seasonal tempero- 
ture changes. Stability under all types of 
conditions is a common characteristic of all Dow 
Corning Silicone products, including resins, 
varnishes, greases, and Silastic*, our silicone 
rubber. Dow Corning Silicone products are 
described in Catalog D 1-5. 
"TRADEMARK DOW CORNING CORPORATION 
DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 


New York @® Chicago ® Cleveland * Los Angeles 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Lid., London 
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te a few American cars have 


a the feature. Should there 
emp! ‘ Z 
occu! iefinite need for a vehicle of 


this the rear engine drive may 
again reappear on the American scene.” 
“@ Front Wheel Drive: “As with the 
rear - engine drive, the front - wheel 
drive design offers some interesting 
ities. Low overall height and 


08S! 
- reduced weight are advantages 


ossib 
_ bot Low, racy appearance is still 
one of the primary advantages of the 
type.” 


e Aluminum: “The idea of using 
aluminum in place of steel is as old as 
the industry itself. Until recently the 
major obstacle was cost. 

“There is far greater need for lower 
cost than for light weight. 

“Cost is still a major stumbling 
block in the widespread substitution of 
aluminum for steel in automobile con- 
struction. 

“The present steel shortage . 
coupled with the necessity for sus- 
tained automobile production, has 
prompted Ford and other manufac- 
turers to explore every possibility of 
employing aluminum wherever prac- 
ticable on present production models. 

‘It is costing us more money, but it 
is saving us steel, and it enables us to 
build more cars. The extent to which 
we will go in the use of the metal de- 
pends on the gravity of the steel short- 
age and its duration.” 

® Mechanical Aids — Steering: “. . . is 
already a problem in the bigger cars 
because of the increased weight on the 
front end. In all probability we even- 
tually will see luxury models equipped 
with auxiliary power steering aids. 

“Great strides are now being made 
in this respect, but the surface is 
barely scratched. Some may be extra- 
cost items at first—but if the need is 
great enough you can be certain we 
engineers will produce them.” 

Youngren’s talk was illustrated with 
kodachrome slides and the vehicles 
which provided the illustrative ma- 
terial were on exhibit in the Musuem 
outside the auditorium. 


Before the technical talk, Ernst R. | 
vice-president of | 
Ford, declared: “This is the time when | 
bold resourcefulness and brilliant con- | 


Breech, executive 


ception on the part of the automotive 
engineers is our greatest need. The 


public expects real improvement from | 


you and I hope that they are not going 
to be let down.” 

He urged that young engineers be 
sought out, placed in the industry’s 
laboratories and given a chance, to see 
what they can come up with. Scien- 
usts, he said, should be induced to 
come into the industry. Older engineers 
with know-how and experience should 
sift out the practicable ideas. 

He cited improvements “expected by 
ustomers in their postwar cars,” 
ng automatic transmissions. 
his own aircraft experience he 
examples of engineering develop- 


inci 
Fro 


cite 


1947 


ments that should challenge automo- 
tive engineers. Air friction on the skin 
of jet propelled airplanes at 600 mph 
raises the temperature 75 F, he said. 
Then he offered: 

“How is the aircraft industry solving 
this problem? A turbo-driven refriger- 
ation system has been developed by 
bleeding the air from the turbo-com- 
pressor with very little addition to the 
weight of the plane. Compare this 
problem from every standpoint with 
that of airconditioning an automobile. 
Compare again the problem of pres- 
surization of an aircraft cabin with 


forging process. 





Typical of many Wyman-Gordon developments is this © 
complicated light alloy forging used in the wing struc- | 
ture of one of Uncle Sam's latest fighting planes. hf 


Are you taking full advantage of the constantly growing 
range of forgings? Wyman-Gordon forgings all the way | 
, from five up to one thousand pounds. ts 
rf Standard of the Industry for More Than Sixty Years. 


that of keeping an automobile dry in- 
side during a heavy rain.” 

After the meeting, those present 
stayed as long as they liked to in- 
spect Museum exhibits. Departing 
from regular practice, Musuem author- 
ities had hoods unlocked so the antique 
cars could be inspected in detail, not 
just viewed as museum pieces. 

At the speakers table were John 
A. C. Warner, SAE secretary and gen- 
eral manager; M. H. Wahlberg, Nash; 
R. E. Cole, Studebaker; Henry Ford II, 
Ford; J. M. Crawford, General Motors; 
J. C. Zeder, Chrysler; B. G. Roos, 





Modern transportation, on the ground and in the air, 
requires the maximum use of forgings. 
strength with minimum weight and uniformity of quality 
no other method of forming metal competes with the 


For greatest 


WYMAN-GORDON 


Forgings of Aluminum, Magnesium, Stéel 
WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS 
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Evaluation of Effects of 


TORSIONAL VIBRATION 


The most valuable basic 


treatise on this subject. 


[It presents the experimental and analytical 
methods used by research departments of a number 
of leading diesel engine manufacturers in investi- 
gating and applying means for controlling torsional 
vibrations. 


SIMPLIFICATION OF INSTRUMENTATION FOR 
INDICATING DANGEROUS STRESSES AND 
REPORTS OF SAE TORSIONAL VIBRATION 
SUB-COMMITTEES. 


SIGNIFICANCE OF ESTIMATED NOMINAL 
STRESSES. 


TECHNIQUES FOR ESTIMATING NOMINAL 
STRESSES. 


INSTRUMENTATION, 


578 pages, 8144 x11 in., profusely itlustrated with photo- 
graphs and 134 full-page drawings. charts and graphs. 
Bound in cloth-board cover. 


PRICE: $5.00 (310.00 to Non-Members). 


SPECIAL PUBLICATIONS DEPT. 
Society of Automotive Engineers, Inc. 
29 West 39th St., N. Y. 18, N. Y. 


Please send me copies of "EVALUATION OF 
EFFECTS OF TORSIONAL VIBRATION." 


CHECK ENCLOSED. 


(PRINT NAME) 


Bill Company. 


(PRINT COMPANY) 


Bill Me. 


(PRINT COMPANY ADDRESS) 








| broken up mechanically into very fine 


| the motor is allowed to run at partly 


| This condition will be mest troublesom 


Willys-Overland; Col. H. W. Aji 
Timken-Detroit Axle; W. H. Grays 
Packard; and J. G. Vincent, Packard 

Robert Insley, Section chairman, Dre. 
sided, and SAE Past-President w « 
James, vice-chairman for Passenge: 
Car Activity, introduced the speaker 
and handled the question and angwe 
period. 


Expert Explains 
Why Carburetors Ice 
by A. K. MILLER, Fie! 

ST. LOUIS Section, June 10-E. pf 
Dean, a 40-year veteran of carburetio; 
engineering, told mémbers at this meet. 
ing why they may be plagued with 
carburetor icing in their automobiles 
and what to do about it. Dean was re. 
search engineer with Carter Carburetor 
Corp. until his recent retirement. 

Trouble arises, Dean said, from pres- 
sure differentials above and below th 
throttle. When a motor is operating 
space below the throttle, including in- 
take manifold, will have very low pres 
sures —equivalent to 18 to 22 in. of 
hg -—and these low pressures will ex 
tend perhaps as far as 30 mph into th 
speed range. Pressures above the 
throttle will be nearly atmospheric 

During idle speed, the opening 
around the throttle may be less than 
1/64 in., and even at 30 mph the open- 
ing will be comparatively small. This 
high pressure air above the throttle 
will pass around the throttle at very 
high velocities and quickly expand into 
the zone of low pressure below the 
throttle, causing a temperature drop 

Fuel coming from the idle passag 
will also pass through the idle passag* 
outlet at high velocities and becom: 


























particles, and will be vaporized by 
absorbing heat from the surrounding 
air. This will cause a further tempera- 
ture drop. 

Since the carburetor is a rather 
efficient form of refrigerating device 
Dean explained, ice will form rapidly 
under certain conditions around th 
throttle plate, beginning opposite the 
port side and gradually extending 
around the plate’s outer periphery. If 


closed throttle for a few minutes, ice 
will completely bridge the gap between 
throttle and bore, shutting off all air 
to the motor so that the motor stops 


when air temperatures are about 35 to 
50 F and before the throttle plate has 
reached temperatures above freezing 

Answer to the problem, he said, }5 
to live in an uncongested neighborhood 
where there is no need for stopping be- 


fore the car is warmed up, and ice can- 
not close the throttle opening, or to 4¢- 


just the dash throttle for a little faster 
idle speed so that more ice will be re 
quired on the throttle before the motor 
will quit. 
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Colorado Group Meeting 
Discusses Kettering Paper 
KENNETH G. CUSTER, Field Editor 


col ADO Group, Sept. 26 “The 
nerformance factors of high octane 
fyel and higher compressions are more 
‘mportant than the economy factors,” 
D. G. Hubbard, of Continental Oil*Co.’s 
: ering Service Department told 
ne rs at this meeting. Hubbard’s 
jiscussion followed reading of C. F. 
Kettering’s paper ‘More Efficient Utili- 
zation of Fuels.” (See SAE Journal, 
July, 1947, p. 31). 

Hubbard said, “The octane value of 
has been climbing since 1930 
and will continue to climb. The high 
engine with still higher 
yetane ratings will be accomplished by 
gradual changes rather than any sud- 
ien move. Each engine requires a cer- 
tain octane gasoline and there is no 
advantage in going higher. 

‘Manufacturers of gasoline and 
nanufacturers of engines have always 

orked together to keep octane rat- 
ing and compression ratios in balance. 
Any big change in compression ratio 
to allow nation-wide fuel economies is 
not necessary at present, since the 
shortage of fuel, other than the pres- 
ent temporary shortage caused by pro- 
luction difficulties, is a myth. Gaso- 
line manufacturers have enough sources 
of synthetic fuel ready to use when- 

ver necessary to prevent anticipa- 
of a fuel shortage.” 
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Student Branch News 


Northrop Aeronautical Institute 


At the Institute’s July 10 meeting, 
L. J. Pare of the Materials and Proc- 


esses Department of Northrop Aircraft, 
Inc., described the work of that de- 
partment. He said that the Materials 


Engineering Section is responsible for 
ublication of the company’s Materials 


Manual, and for the preparation of all 
for outside purchases. | 


specifications 


The Processes Engineering Section de- | 


termines 
manufacture of aircraft components 
and publishes the results in the Proc- 
esses Manual. This section is respon- 
sible, too. for preparing all finished 
cifications and for assisting the 
icon departments in planning 
'y new or unusual fabrication meth- 
\ special duty of the department 
€ supervision of all resistance and 
elding done at the plant. 


required in the design and 
nanufacture of the new Bauman 


Y 


“rigadier, a two-engined personal air- 
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TYPICAL AUTOMOTIVE 
APPLICATIONS 


POWER DRIVE 


Movable Tops 
Speedometers 
Taximeters 

Truck Recorders 
Windshield Wipers 
Truck Cranes 

Air Conditioners 


REMOTE CONTROL 


Choke Valves 
Clock Reset 

Trip Odometers 
Drain Valves 
Engine Governors 
Radios 

Radio Antennas 
Spotlights 
Heaters 
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One of the problems in engineering 
motor vehicle designs is the location 
of accessories. Accessories that re- 
quire remote control complicate the 
problem. The same is true for acces- 


sories that require rotary power drive. 


Fortunately, S.S.White flexible 
shafts provide a really simple solution 
to this problem—a solution that saves 
time and money because of their ex- 
treme simplicity and ease of applica- 
tion. With one of these shafts you can 
transmit power or provide remote 
control between any two points in a 
motor vehicle. This gives you complete 
freedom in placing both accessories 
and controls anywhere you want them. 


WRITE FOR THIS 260-PAGE FLEXIBLE SHAFT HANDBOOK 





It gives complete facts and engineer- 
ing data about flexible shafts and their 
application. A copy is yours if you 
write for it on your business letterhead 
and mention your position. 





SS WHITE ypu sSTRIAL ox 





DEPT. J, 10 EAST 40th ST., NEW YORK 16, N. Y. 

FAEXIGLE SHAFTS + FLEXIBLE SHAFT TOOLS + AIRCRAFT ACCESSORIES 
SMALL CUTTING AND GRINDING TOOLS SPECIAL FORMULA RUDOERS 
MOLDED RESISTORS + PLASTIC SPECIALTIES + CONTRACT PLASTICS MOLOING 


Oue of Aemericas AAAA Industrial Enterprises 





plane, were outlined by J. Bauman, of 
Bauman Aircraft Co., at the Aug. 14 


meeting of the Northrup Student 
Branch. 
Bauman said that 4000 man-hours 


were required for design, and 6000 for 
fabrication, of the prototype airplane. 
Original design specifications called for 
two engines of the light-plan class, as 
it was felt that they would be readily 
available in large quantities and at a 
reasonable per-hp cost. In addition, 
two engines would give greater safety 
in case of engine failure. Another fea- 
ture of the design was installation of 
pusher propellers to enable passengers 


to enter the cockpit with no danger of 
walking into propellers. Engines and 
accessory sections are located in front 
of the main wing spar and are acces- 
sible for maintenance. 

Bauman’s talk convinced students 
that safety, dependability or perform- 
ance is responsible for incorporation of 
any idea in the design of a new air- 
plane never mere newness or 
uniqueness. 

* 

How to obtain a Type Certificate for 
a new airplane was explained to stu- 
dents at their Aug. 21 meeting by 
George W. Holdeman of the CAA’s 
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ASCO 


SNAP-MOUNT Circuit Breakers 
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Exclusive s 
Snap-Mount Design... ~ 


1. Saves money... reduces 
assembly time. 


2. Makes possible multiple 


breaker installations in virtually any combination. 


i Brings complete protection to automotive electrical equipments, simply 


and economically. 


Now—an important addition to the service-proved FASCO line of circuit 


breakers . 


.. the FASCO Snap-Mount Circuit Breakers. Note the dimples in 





the mount and circuit breaker case shown in the magnified view. They give 
the snap-action. Circuit breakers snap into the mount securely and quickly, 
by finger pressure. No spot welding. No screws. No tools needed. And, if 
desired, the mount can be attached to the car body ... the circuit breakers 
assembled on the wiring harness, and snapped into the mount when the 
car is wired. Write for further information, or phone our Detroit office, 
6432 Cass Avenue, Detroit 2, Mich., Phone, Madison 6300. 
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F. A. SMITH MFG. CO., INC., ROCHESTER 2, N.Y. 


Electrical Engineering and Manufacturing 
Serving the Automotive Field Since 1922 


LALLY 





© 1947 





Aircraft and Components 
After the CAA receives a requ 
a certificate, Holdeman 


Branch. 
lest for 


3 thres 
groups of inspectors, the airframe and 


equipment group, the POWerplant 
group, all start making checks of the 
design and fabrication of the e 


Said 


experi- 
mental plane. 54 


He told how the design and perform. 
ance calculations of the company are 
checked, and strength tests made of 
the various structural components. The 
first model is flight-tested to deter. 
mine its stability in flight, its contro] 
characteristics, and its ability to meet 
CAA performance requirements. After 
all tests are approved and the Type 
Certificate is issued for the design, a 
Production Certificate can also be 
issued if the company’s production 
and inspection methods are satis- 
factory. 

~by Leon M. Warne, Field Editor 


Rensselaer Polytechnic Institute 


Austin M. Wolf, consulting engineer 
was on hand at the RPI Student 
Branch’s first meeting, Sept. 11, to dis 
cuss automotive suspension and pow- 
erplant placement. 

Describing and comparing American 
and foreign vehicles, Wolf outlined 
basic principles of suspension system 
design as affected by the mass ratio 
of sprung to unsprung weight. The 
mass distribution of a vehicle, he ex- 
plained, is governed by forces exerted 
as it travels. 

With descriptive sketches and dia- 
grams, he expiained different positions 
of engine mountings, their comparative 
advantages, and the engineering prob- 
lems each poses. Innovations in auto- 
motive design, he declared, appear al- 
most exclusively in foreign cars, while 
the American vehicle tends to be ster- 
eotyped. 

Over 150 students were joined by 
faculty members and guests from the 
SAE Mohawk-Hudson Group to make 
an overflow meeting that had to be 
moved to a larger hall. Welcoming the 
audience to the first SAE function of 
the term, Chairman Eugene Zak an- 
nounced that the organization has been 
formally chartered as an SAE Branch 
by the Council. 

—by Howard Roberson 


Fenn College 


With Fenn College growing as never 
before in its history, the first meeting 
of the SAE Student Branch appropri 
ately had as speaker Sholto M. Spears 
dean of the School of Engineering to 
speak on “Expansion of Fenn College 

Spears explained how developme! 
of this program grew largely out 0 
knowledge gained during the war. Ad 
ministration was simplified and de} 
ment heads given more tim: 
authority. Day and night scho 
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grams were standardized along with 
admissions. 

Teaching staffs and facilities are con- 
y expanding. Number one pri- 


yon belongs to a new million-dollar 
mechanical engineering building. 

ring the question period, empha- 
sis was on the important role of per- 
sonality in engineering success 


y Robert P. Buhrow, Field Editor 





New Members Qualified 


e applicants who have qualified for ad- 
n to the Society have been’ welcomed 
mbership between Sept. 10, 1947, and 
, 1947. 
various grades of membership are indi- 
ted by: (M) Member; (A) Associate Mem- 
ber: (|) Junior; (Aff.) Affiliate Member; 

Service Member: (FM) Foreign Member 





Baltimore Section: Arthur N. Curl (M), 
Marcel Albert Lamoureux (J), William 
M. Meyer, III (J). 


British Columbia Group: Arthur Fred Rees 
(A) 


Canadian Section: Frank Wakefield Adams 
(A), James Irving Carmichael (M), 
George M. Davies (A), John Crawford 
Martin (A), Marvin B. Mendelson (J). 


Chicago Section; Ivan G. Anderson (M), 
Bjorn F. Benson (M),.John Wendell 
George, Jr. (J), Delmar C. Klawitter 
(M), James Norton Low (J), Lloyd A. 
McCormick (M), Elton F. Nichols (J), 
Herman G. Portman, Jr. (M), Steven 
F. Rams (A), Loring F. Shoemaker 
(A), Arthur J. Sturwold (A), Val B. 
Suarez (J), John E. Thompson (J). 


Cincinnati Section: Clarence D. Johnson 


(J) 


Cleveland Section: J. J. Baadte (A), Na- 
than H. Biddle (A), Paul L. Cairns (M), 
John Michael Pawlechko (J), William 
H. Rowe (J), Harry Robert Urban (J), 
Howard C. Worden (M). 


Dayton Section: John Willyoung Janson 
(J), G. LaVerne Runkle (M), Lloyd 
Duane Yates (J). 


Detroit Section: H. Dean Clark (A), Wm. 
A. Clark (M), Donald J. Fitzpatrick 
(A), William F. Heise (J), Edwin J. 


Johnson (A), Robert P. Kelly (M), Miss | 


Eugenia P. Konopka (J), Heber C. La- 
mar (A), Max H. Leavenworth (A), 
Donald C. MacMillan (J), W. H. Mess- 
ner (A), Charles H. Morris (M), Harold 
Johnston Morris (J), A. W. Reinhardt 
(J 
Joseph Spleet (A) 
(M 
ard 


, William C. Vincent 
George H. Wetterhahn (J), Rich- 
H. Wheeler, Jr. (J). 
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ail Section: Leland E. Copple 
face L. Doty (A), 


(M), 
Marshall H. 


ns (A), Thomas Francis Pryor (A), 
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Robert A. Sforzini (J), Sterling | 





John Edgar Walker (M). 


Indiana Section: Wendell Cooper Compton 
(A). 


Kansas City Section: F. R. Grant (M). 


Metropolitan Section: Orlo Jay Blomquist 
(J), George J. Dashefsky (SM), Robert 
James Foley (J), Andrew P. Gregg (J), 
Harry Kee (J), Howard I. Margerum 
(A), Andrew V. Martin (M), Albertc 
Marx (J), Milton Menkus (J), Frank 
E. Mott (A), Gerard Paquin (J), Robert 
R. Porter (M), David J. Seigel (A), 
William Sternlicht (J), Douglas Cour- 
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tenay Watson (J), Paul E. Weingart 


(M), Harry E. Zust (M). 


Milwaukee Section: Robert Carlin (J), J 
A. Fries (A), Rene Joseph Gehl (J), H 
V. Kilpatrick (A), Paul Walker Lathan, 
Jr. (J), Benjamin Rush McConnell, Jr 
(J). 


Mohawk-Hudson Group: T. G. Milton (A), 
Arthur J. Rose (A). 


New England Section: William B. Jackson 
(A), Kenneth -M. MacDowell (J), Well- 
ington Greeley Rodgers (A), Thaxter 
A. Williams (A). 
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POWER TAKES HOLD OF THE LOAD ! 





cK DIVISION 


BORG-WARNER CORPORATION 


CHICAGO 






38, ILLINOIS 











Northern California Section: Alexander VD. 
Stikkers (A), Marvin R. Wall (M). 


Northwest Section: Joseph F. Cornell 
(M). 
Oregon Section: D. F. Davis (A). 


Philadelphia Section: Rudolph Birmann 
(M), Fitzhugh Lee Duer, Jr. (J), Alfred 
C. Joy (M). 


Pittsburgh Section: Wayne W. Carter (J), 
H. A. Klein (A). 


St. Louis Section: Kenneth C. Baker (M), 





‘YoXa are) Fe 


Ben Nichols (A), Alex N. Swargulski 
(M). 

Southern California Section: Steve A. Bei- 
sert (A), F. Besancon (M), Matthias 
V. Christman (M), Jack R. Clements 
(A), Harry de Lapotterie (M), Wet- 
more Hodges, Jr. (M), Dr. Maurice 
Nelles (M), Ralph S. Newcomer (M), 
Henry G. Smith, Jr. (M), Jay Wm. 
Stuart, Jr. (J), Charles G. Wright (M). 


Southern New England Section: Donald 
Peard Kay (J), Howell W. Miller (M), 
John V. Moffitt (M). 


RING = LOADED 


UTCHES 





chattering. 





ROCKFORD CLUTCH DIVISION 


*ROCKFORD Spring Loaded CLUTCHES are 
adjusted at the factory, to extreme accuracy, so that 
no further adjustment will be required during the 
life of the clutch facing. 
become necessary is made at the pedal. This per- 
manent adjustment feature saves servicing, promotes 
smooth engagement, and prevents grabbing and 


Any take-up that may 


Send for This Handy Bulletin 
Shows typical installations of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS. Contains 
diagrams of unique applications. Furnishes capacity 
DJUSTMENT FF tables, dimensions and complete specifications. 





BORG. 


WARNER 


316 Catherine Street, Rockford, Illinois, U.S.A. 





| H. Gerstenmaier (M), R. L 








Syracuse Section: E. E. Baldwin (M), wi 
liam James Skinner (M). 

Texas Section: Virgil L. Ackerman (J) 
Lee P. Livingston (A). 

Twin City Section: Walter H. Clausen 


(M), Sidney Howe Crowell (M), Doug- 
las E. Fahlen (J), Wayne Byron John. 
son (M), James Frederick Sullivan, Jr 
CFF. 


Virginia Group: John L. Frank, Jr (A) 
Washington Section: A. F. Notley (SM), 


Western Michigan Section: James E. Jones 
(M), Herbert P. Lindrup (J), Earl ¢ 
St. Amour (J). 


Wichita Section: John B. Hardee (A) 


John M. Maloney (A), H. A. Mayor, Jr 
(J). 


Outside of Section Territory: David Holland 
Sradford, Jr. (J), David Wallace Dins- 
more (J), Louis E. Endsley (M), John 
Jones (M) 
John M. Kelly (J), Gilbert Roth (J) 
Joseph Trepanowsky (A), Dudley W 
Watkins, Jr. (J), Wm. F. White (M 

A. G. Wyrick (A). 


Foreign: H. M. Ainsworth (FM), France; 
Claude Walter Lionel Baily (FM), En- 
gland; William Read Bendall (FM), 
England; Capt. Fernando Alberto de 
Oliveira (FM), Portugal; Mohammed 
Ibrahim Fawzi (FM), Egypt; Walter 


D. Follis (FM), South Africa; Raymond 
George Frederick Griffin (J), England; 
Arthur Halliday (FM), England; “Ma- 
quitrans” Maquinaria y Elementos de 
Transporte, SA (Aff.), Spain; Rep: 
Sebastian Nadal; Capt. Paget McCor- 
mack (FM), Ireland; Mortimer Hulme 
Rigby (J), England; Cecil Stuart Rob- 
erts (FM), England; Bernard Eric Tre- 
ganowan (FM), England. 


Applications Received 


The applications for membership received 
between Sept. 10, 1947, and Oct. 10, 194/, are 
listed below. The members of the So a 
urged to send any pertinent information with 
regard to those listed which the Council should 

ave for consideration prior to their elect 
t is requested that such communications trom 


members be sent promptly 


Baltimore Section: Abraham Jaco» 


Samuel A. Whitehead. 


British Columbia Group: Thomas L ! 
Coulthard, Kenneth Logan Hall. 


Canadian Section: Colin Edwin Mor! 


Chicago Section: Earl G. Boudreau 
St. Clair Christian, Robert W 
Fleming, Arthur Harvey Ledyare 
Frederick Lindee, Jr., Seth T 
Cormick, William Repenning, A 











WHAT A ROAD! 90,000 miles 
long... and ALL CURVES 


Hyatt roller bearings, as used in steering gears on cars and 
trucks, get a tough workout in this “torture chamber’’. 
Picked at random from regular production they are put into 
the Hyatt-designed test rig pictured above which simulates 
—in a few hours—the twists and turns, use and abuse of 
many years of hard driving. Right turns, left turns, U turns, 
hairpin turns... they’re all here. 


Tests like this do more than siniply prove that Hyatt Roller 
Bearings can “take it”. They safe-guard the quality of our 
product and our production, and thus contribute to the 
high confidence which automotive engineers place in Hyatt 
... confidence in Hyatt’s correct bearing 
design and precision manufacture , . . 
confidence in Hyatt’s sound 
application engineering. 


Years of experience with the great 
performance of Hyatt Roller Bearings 
in the transmissions, differentials, 
drives and wheels of millions of 
vehicles has justified that confidence. 
Hyatt Bearings Division, General Motors 
Corporation, Harrison, New Jersey. 


HYATT one ee BEARING S 
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A. Samolis, Paul K. Tchang, Murray A. 
Varney. 


Cleveland Section: J. C. Van Allen, Aaron 
J. Copeland, Angelo R. DeVito, Arthur 
F. Fassnacht, Robert L. Larson, Rich- 
ard Lee Pearse, Glenn W. Quaint, Jr., 
Leonard J. Wagner, Stanford Wash- 
kewicz. 

Dayton Section: Lewis Richard Catt, 
Paul C. Hanlon, Lewis Albert Leonard, 
Jr., Krell Earl Spires, Jr., Donald H. 
Whiston. 


Detroit Section: Robert Frederic An- 
drews, William P. Balthrop, James D. 


are produced by JOHNSON “Tappet Specialists” . 





Bettridge, William Earl Bice, Neil L. 
Blume, Kurt B. Boehm, Joseph P. Bush- 
er, Thomas Chiebina, Jack Jacob Cor- 
nell, Walter C. Curtis, Chester Gabrael 
Ferens, Harvey Seldon Freeman, Dun- 
can B. Gardiner, Gordon Arnold Get- 
tum, William Edgar Gore, Donald 


Milton Hollabaugh, Ralph H. Isbrandt, 
George E. Kentis, Jr., Ralph C. Lord, 
Jr., Max Frederick King, Jerry J. May, 
Carl H. Meile, Harry R. Mitchell, Robert 
George Rajala, Donald Joseph Sachs, 
Howard Edward Scharfenberg, George 
Wilson, Arthur P. Zaske, Jr. 





»- .- men 


who have made the name JOHNSON a recognized leader in 


the tappet industry as a manufacturer of all types of precision 


tappets . . . Adjustable . 


. . Conventional .. . Hydraulic. 


Through superior design and construction JOHNSON 
Tappets are able to meet the most exacting specifications 


for automotive, aircraft, marine and diesel engines. 


Exhaustive testing has shown JOHNSON Tappets im- 


prove engine performance, give better service and last 


longer. 


Write today 





a , 
ohnson 
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for new, 
JOHNSON Tappet Bulletins . . . by 


the makers of tappets exclusively. 
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Indiana Section: Dale Allen Hasler, George 
Thomas Kuhn, Darrel E. Peugh. 


Kansas City Section: George W. Wells. 


Metropolitan Section: Richard Henton 
Daily, John M. Cole, Kenneth C. Fitz. 
patrick, Frederick J. Hart, John Perry 
Mayberry, Joseph J. Meehan, Hyman 
M. Mizell, Elfried F. H. Pennekamp, 
William E. O'Neill, Elliot L. Taylor. 


Daniel D. Todes, William Van Rosen. ’ 


bergh, Paul R. Wagner. 


Mid-Continent Section: Henry Phillip 
Anderson, Carl C. Barnes, James A. 
Gammon, Robert S. Hinds, Quay Lyle, 
Fred L. Manton, Raymond C. Matthews, 
Jr., L.O. Meyer, Robert Whitman Spear, 


| James Thomas Overbey, Fred M. Winn, 


Jr. 


Milwaukee Section: Otto A. Bossart, Bruce 
Edward Hoverson, Richard Edgar Tay- 
lor, Jr., Henry H. Wakeland. 


New England Section: Victor J. Baxt, 
Alfred H. Johnson, E. Earle Whitney. 


Philadelphia Section: A. W. Bass, Jr., Mau- 
rice A. Hutelmyer, Eugene Potter Ryan, 
Charles B. Weiler, Louis H. Winkler. 


Pittsburgh Section: James Edward Cumis- 
key, Arthur E. Slagle. 


| Northern California Section: W. Edgar 


Martin, Fred C. Hall, Ernest L. Har- 
grove, Harold H. Hunt, Berent Nath- 
aniel Knutsen. 


St. Louis Section: Walter Odro Cralle, Jr 


San Diego Section: Corbus Roy Barber, 
Edwin David Hayward. 


Southern California Section: Weldon Beck 
Allbaugh, Frederick Arthur Dobbratz, 
Don D. Doty, Virgil F. Simonick, Mar- 
shall C. Wood, Jr. 


Southern New England Section: E. Marston 
Moffatt, Miss Gertrude Elizabeth Parks, 
Robert H. Webster. 


Syracuse Section: Carmen D. Cianfione. 


Virginia Section: William Berle Hubbard, 
Charles L. Young. 


Texas Section: Z. N. Baker, Robert Her- 
rick Kolb. 


Western Michigan Section: Arka M. Shanks. 


Outside of Section Territory: Robert C. For- 
man, Richard Ernst James, Robert Car- 
son Johnson, William Lee Leonard, Jr., 
John C. Miles, Justo A. Odriozola, John 
D. Selin, Milton V. Smith, Steve Zelisko. 


Foreign: Jacques Alliet, France; Ronald 
Baily-McEwan, So. Africa; William 
Frank Bolton, Gold Coast Colony; Percy 
Scott Bramwell, British West Indies; 
Mincho Alfred Dalmau - Pichardo, 
Dominican Republic; Howard C. Dau- 
det, Netherlands West Indies; Peter 
Victor Dunn, South Africa; Colin Gor- 
don MacKenzie, England; Joseph R 
Roda, Brazil; William Henry Slack, 
England; Hans Rudy Steffen, Switzer- 
land. 
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